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51M-7 Receiver — VHF communica- 
tions; designed for unattended, contin- 
uous ground station reception. Has 
automatic noise limiter and carrier- 
operated squelch circuit, 





242F-3 and 242F-2 VHF Transmitters — 
Full 50 or 200 watt power ground sta- 
tion — special attention to elimination 
of spurious emissions, 


WORLD LEADER IN 
VHF COMMUNICATIONS 


Circle the globe . . . wherever you go you'll find Collins VHF 
Communications serving commercial and private aircraft. 


51X Airborne VHF Receiver — 360 
channels. Finger tip remote control. 
50 ke channel spacing provides com- 
plete VHF coverage. Companion to 
the 17M below. Special attention has 
been given to the elimination of spuri- 


Such leadership is no accident. Collins has long concentrated 
on the development of VHF. Years of research, development 
work and experiment go into every Collins equipment. Man- 
ufacturing processes and systems are carefully controlled to 


ous response according to ARINC 520 


specification. turn the excellence of the prototype into the finished product. 


Whatever Collins offers to the aviation industry in radio- 
electronics, you can be sure it represents the latest and most 
advanced development of its type. And Collins equipment 
has been designed to meet the requirements of the present 
and anticipated needs of the future — its basic design leaves 
room for modification as your requirements change. 


17M-1 Airborne VHF Transmitter — 11 W. 42nd Street 
360 remotely controlled channels pro- NEW YORK 36 


vide coverage for all present and future C 0 L L | N y 1930 Hi-Line Drive 
DALLAS 2 


needs. Minimum of 40 watt signal on 

any VHF channel. Excellent stability. RADIO G 2700 W. Olive Av 

Special attention given to elimination COLLIN sanbann pied 

of spurious emissions. The only trans- COM PAN 4 

mitter of its type on the market that Dogwood Road 

complies with ARINC 520 specification. : Fountain City 
Cedar Rapids, lowa KNOXVILLE 
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United Aircraft Corporation had a comparatively good year in 1953, with expansion 
of sales, manufacturing facilities and employment, according to the annual report re- 
cently issued by the Corporation. Development and production progress was steady and 
substantial in all divisions, especially in the military phases of aviation. 


Regarding civilian transport aviation, the report restated the company's prediction, 
originally made in 1945, that piston-powered aircraft can be expected to dominate air- 
lines until the late 1950s. Operation of jet transports at this time by any nation 
must not be confused with general leadership in the jet-turbine field, it said. In 
military aviation--embracing thousands of aircraft--U.S. developments of the past five 
years, now in production, are unmatched throughout the world. "This background and 
experience ultimately will form the broad base upon which efficient turbine-powered 
commercial transports will be designed, developed and operated competitively," it said. 


Cae 








Activities of Pratt & Whitney Aircraft were highlighted by production of the 
J-57 axial-flow turbojet. This is the first 10,000-pound thrust class engine to 
reach the heavy production stage anywhere, so far as is known, and it has more 
than met its experimental promise of superior thrust and superior fuel economy. 


It has been chosen to power such Air Force planes as the Boeing B-52 strategic 
bomber, the North American F-100 fighter, the Consolidated Vultee F-102 interceptor- 
fighter, and the McDonnell F-101 penetration fighter. For the Navy, the J-57 
is on order in quantity for the Douglas F4D interceptor-fighter, and the twin-engine 
Douglas A3D carrier-based attack bomber. The J-57 will also power the first 
American jet tanker-transport prototype, now being built by Boeing and expected 
to fly this year. This engine still cannot be sold outside the United States 
because of military security restrictions, 


In 1953, the division produced in com 
plete engines more power in jet than in 
piston types. Gas turbine engine production 
will accelerate steadily in 1954 to meet 
U.S. requirements. 





In other activities, the division's 5,700 h.p. T-34 turboprop engine took to 
the air in the Douglas YC-124B Globemaster, the first of seven transport aircraft 
being modified for the new engine. Limited military production of the T-34 will 
begin this year. Quantity production of the centrifugal-flow J-48 engine continued 
at a high rate, but will taper off this year. Production of the R-4360 Wasp Major 
and the R-2800 Double Wasp continued at a substantial rate. - 
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HAMILTON STANDARD LEADS PROPELLER FIELDS 

In 1953, Hamilton Standard completed its first full year in its new plant at 
Windsor Locks, Connecticut. The period was warked by a 29 per cent rise in production, 
new propeller and equipment developments, the addition of major new facilities and 
increased employment. In the propeller field, according to the report, the division 
now produces 90 per cent of all propellers used on commercial airliners. All of the 
new Douglas DC-6s, DC-7s, Convair 340s, and most of the Lockheed Super Constellations 
contracted for by the airlines during the year were ordered equipped with Hamilton 
Standard reversing Hydromatics. Military propeller requirements were met and good 
progress was made on development of Turbo-Hydromatics for use on turboprop engines. 
Installation is expected soon on a T-34-powered Lockheed Super Constellation. 


The division is now well established and growing in the equipment field. Today, 
nearly 50 models of five new products are being supplied to aircraft manufacturers, 
These include starters, air conditioning units and systems, jet engine fuel con- 
trols, pneumatic valves and hydraulic pumps. 





Production of Sikorsky S-55 helicopters continued at high level. During 1953 the 
1,000th Sikorsky rolled from assembly lines, to join hundreds of its hard-working 
sister ships serving the military forces. S-55s in Britain's Royal Navy helped bring 


the Boyd Trophy to the Fleet Air Arm's No. 848 
‘ . . , ee, ll ee 
Helicopter Squadron, for outstanding work in ee = a — cede 


troop movement and casualty evacuation in the _ *. 2 te ” 


Malayan fighting. 

Commercial services, for which the S-55 type has proved so able, expanded in both 
the U.S. and in Europe. Users include scheduled airlines, special airmail and air 
cargo carriers, charter services and private industrial operations. Shipments out- 
side the U.S. were made to Belgium, France, Argentina and Japan. Orders are on hand 
for 1954 shipment of S-55s to Japan and India. 








Sikorsky also unveiled its highly advanced S-56, which can carry 26 fully-armed 
troops or 30 to 35 civilian passengers, at speeds in excess of 150 m.p.h. This 
huge helicopter will be built for the Marine Corps and the Army. Other new Sikorsky 
developments include the single engine S-58, and a turbine-powered S-52, 





Winning an industry-wide design competition for a new Navy fighter, to be known 
as the F8U, was a significant accomplishment at Chance Vought Aircraft in 1953. 
Meanwhile, manufacture of the Navy's twin-jet F7U-3 Cutlass fighter continued, and 
production of an attack version, the A2U-1, was authorized upon completion of fight- 
er output..Rate of production of the Regulus guided missile increased during the year, 





The report pointed out that until governmentally restricted Pratt & Whitney Air- 
craft and Hamilton Standard products in the gas-turbine-engine and aircraft equip- 
ment fields are released for foreign sales, it is obviously going to be impossible 
to compete with foreign industry operating under much more liberal national poli- 
cies surrounding the release of new aviation designs for export delivery. The ap- 
parent reason (al though not stated in the report) for the restriction on foreign 
sale of these products is their very advanced design and outstanding performance. 
It is hoped that release for export sale on at least some of these items will be 
forthcoming in the not too distant future. 


UNITED AIRCRAFT EXPORT CORPORATION EAST HARTFORD 8, CONN, USA 


European Offices: 3 5 Warwick House Street, London SWI, England 
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ANY 
MILITARY LOAD 
ANYWHERE 


by 


FLYING BOXCAR 
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Only airplane designed and built from stem to stern to handle 
big bulk military loads is the C-119 “Flying Boxcar”. Fully 
equipped troops, guns, ammunition, road-building machinery, 
helicopters . . . these and countless other types of bulk military 
loads are shipped to every part of the world at an impressively 
low cost per ton mile delivered in the Fairchild C-119. 

Designed especially to load, fly and unload big bulky cargoes, 
the “Flying Boxcar” is flying everywhere in the service of Ameri- 


ca’s Armed Forces and those of the United Nations. 





nl CORPORATION 


FaincHILD 
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In production soon, the C-123 
advance base military carrier. 
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For the coming American jet age, 
the M-186 Jet Transport. 





Engine Division Farmingdale, N. Y. © Guided Missiles Division Wyandanch, N. Y. © Speed Control Division Wickliffe, Ohio © Stratos Division Bay Shore, N. Y. 
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RADIO-TELEPHONE SCHEMES 
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In more than fifty countries Pye V.H.F. Radio-Tele- 
phones are providing an economical and reliable means of instan- 
taneous communication between fixed points, between mobile 


units, and between fixed points and mobile units. Over two-thirds 





of the equipment in use in Great Britain alone has been produced 
by Pye. The Pye Systems Department will be pleased to advise 
you on your communications schemes whilst Pye agents and 


representatives overseas will demonstrate, install and maintain the 


Pe 


Telecommunications 


equipment. 





° 
° 
0000000000000000000000000° 


si orn ego Led., Pye Canada, Led., Pye-Electronic Pty., Ltd., Pye Ireland, Ltd., Pye Radio & Television (Pty.) Ltd., 
hacen fom : Ajax, 65 Park Street, Manor Works, P.O. Box 10648, 
sa cad Ontario, Abbotsford, Melbourne, Dundrum, Dublin, Johannesburg, 
a ne Canada. Victoria, Australia. Eire. South Africa. 


PYE LIMITED : CAMBRIDGE: ENGLAND 
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Professor plans Flying Palace 


VIENNA, 1804 


ROFESSOR ROBERTSON has 

designed a stupendous 

aircraft to carry sixty 

passengers on a Six- 

months non-stop flight of 

scientific observation. The giant has a 
3-decker gondola containing kitchen, 
store, laboratories, music room, cabins and 
ladies’ withdrawing room. Surmounting 
the machine, symbolising vigilance, 





aaron] sence 4 








will be an effigy of a rooster, so 
enormous as to contain an observatory 
in its eye. 

“ Aircraft design should be bolder,” said 
the Professor. “If you think that six 
months is overdoing it, remember that 
there is no ground service yet. It will, 
for example, be many years before some- 
body invents the BP Aviation Service 
for quick, efficient refuelling.” 
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NOW FLYING ON THESE LEADING AIRLINES... THE FAMOUS DC-6, DC-6B OR DC-7 


4 —- AMERICAN 
wn" AIRLINES 











AA Argentine *AIGLE AZUR French ALITALIA ftolion AMERICAN Uv. S. ANA Austrolion BCPA Australian BRANIFF U.S. *CGTA-AA French 
New Zeolond 
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CMA Mexicon CONTINENTAL Uv. s. CPAL Canodian DELTA-C&S U.S. *EASTERN U.S FLYING TIGER vu. S. JAL Joponese KLM Netherlonds 
LAI italian *LAN Chileon NATIONAL U. S. *NORTH AMERICAN U. S. NORTHWEST U. S. PAL Philippine PANAGRA U. S. PAN AMERICAN uv. S. 
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SABENA Belgion SAS Donish SLICK U. S. SWISSAIR Swiss TAI French UNITED U. S. UAT French WESTERN uv. S. 


Norwegian Swedish 
* Flying soon 
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oe A Brégquet “ Deux-Ponts ”’ fying 
over its shadow as it prepares to land at Tn Salah 
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NEED 
SPARE PARTS ? 


You can look to Canadair as a permanent, reliable, fully 
authorized source for spare parts for C47/DC3 type aircraft. 


Canadair has in stock thousands of components, assemblies, 
detail parts, accessories, hardware and vendor items; 

and requirements that cannot be filled from stock 

are being manufactured to latest specifications. 


Servicing over 100 airlines in 45 different countries, 
Canadair lists among its clientele the world’s 
foremost aircraft operators. 

It will pay you to deal with Canadair 

— an established Company with a world-wide 
reputation for dependable manufacture. 





Write, wire or phone: 

European Representative, J. H. Davis, 
Princes House, 190 Piccadilly, 
London, W.1., England. 


CAS4-11UKT 


MER 


a aieraet MANUFACTURERS — - : 
LIMITED MONTREAL, CANADA 
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SOCIETE D'EXPLOITATION DES MATERIELS | TURBOJETS 


ATISPANG SUTIA|S 


RUE DU CAPITAINE GUYNEMER - BOIS-COLOMBES - SEINE | ALUMINIUM a 
\_ 

































@ Simple, solid, robust structure 


High-grade material, precision finished 


ney 
so 


@ Perfect aerodynamic lines 


@ Reliability of operation, ease of 
maintenance 


®@ Blind flying instrumentation 


- These are some of the qualities of the 
= PIONYR L 109 





MOTOKOV 


PRAGUE - CZECHOSLOVAKIA 





in Complete Safety and without Effort 








The PIONYR L 109 onabies man to fulfil his age-long dream - of flying like a bird. 
it is a two-seat sailplane designed for all stages of training. 
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SS the Royal Air Force... 


4 


Now in full production for early delivery in 


static, mobile or atr transportable versions. DE CCA I Wy, 4 4 Fe | di. afr 


DECCA RADAR LIMITED, 1-3 BRIXTON ROAD, tO@r oO i, 





Gateway to the resorts of French-speaking Switzerland, 
the region of Lake Geneva and Mont Blanc. 


European headquarters of the United Nations and of permanent international organizations. 


Educational centre (summer University courses), conference city, home of industry and crafts- 
manship, crossroads of international trade and commerce. 


Air services to all parts of the globe. 


INTERCONTINENTAL AIRPORT 

















BRUSSELS... 


PARIS. ... 


AMSTERDAM... 


DENMARK... 
MILAN ... 


GENEVA... 


Western Europe 


equips its aerodromes with 


THOMSON-HOUSTON 
G.C.A. 


COMPAGNIE FRANCAISE THOMSON-HOUSTON 


(e710) 0) J a am ON BLO), 110) 8) - 


173 Bd Haussmann Paris (8) Tel. ElLYsees 83.70 Telegr. ELIHU-42-Paris 














PEMA 6556 





The 
Weight of equipment: 


MINISTOP brake control 2 Ibs. per wheel 


1952: Prototype built 


1953: Tests in aircraft 


1954: The “ MINISTOP 7 is fitted 
in the production " MYSTERE IV ” 


MESSIER 


58, RUE FENELON - MONTROUGE (SEINE). TEL. ALE. 22-36 
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International Aeradio Limited |ts proud of the contribution it has been able to make in pro- 
viding Telecommunications and Atr Traffic Control Services at the new Khartoum Airport. [AL 
designed and installed the facilities and is responsible for their daily operation and maintenance. 





INTERNATIONAL AERADIO LIMITED 
ON THE AIRFIELDS OF THE WORLD 
40, PARK STREET, LONDON, W.1. (HYDE PARK 5024) 
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NAPIER 


D. NAPIER AND SON LIMITED, LONDON. 





short and medium range air traffic... 
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BACKWARD FACING 


SEATING ARRANGEMENT and 40-50 seat aircraft. 


Bx 


EASY MAINTENANCE 
AND OVERHAUL 


ROYAL NETHERLANDS AIRCRAFT FACTORIES 


AMSTERDAM - SCHIPHOL -Z TEL. ADDR.: FOKPLANES 


O 
fe) 
PROPELLER-TURBINES O 
Bx fo) 
COMPETITIVE id a oo 
TON-MILE COST fe) The Fokker F.27 “ Friendship ", 28-36 
re) * 
ae seat short and medium range airliner 
Oo 
eben ip O with two Rolls-Royce “ Dart” propeller- 
PASSENGER/CARGO 
2) | 
ARRANGEMENTS turbines, has been specially designed to 
fo) 
* O fill the gap between small feeder liners 
fe) 
O 
O 
Oo 
O 
fo) 
O 
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AIR FRANCE 
OFFERS YOU 35 YEARS’ 
EXPERIENCE 


reaching any part of the world with maximum speed and comfort. 











For 35 years Air France has had one aim, one ideal: to give all travellers the means of 








Its network is unequalled. Air France has 
the longest route network in the world, 
covering 157,000 miles. The company’s flag 
flies to 70 countries and 230 cities. Air 
France calls at practically all major points 
in both hemispheres, and adds to them 
every year. 


Its fleet is modern. Air France operates 
“ Constellations”, turboprop Vickers “ Vis- 
counts "', “Super Constellations”, Bréguet 
“ Deux-Ponts”. These modern aircraft have 
been chosen for their technical qualities and 
in order to provide the best possible service 
on all routes. Thus the New York - Paris 
route is flown in 12 hours non-stop, and 
Paris - London in 1 hour 35 minutes. 


& 





Its comfort is unrivalled. Air France treats 
its passengers as V.LP.s. On its de luxe 
services it offers not only air-conditioned 
pressure cabins, reclining chairs, sleepers 
and even sleeper compartments, but also 
its famous meals, prepared by master chefs 
and served by the most courteous personnel 
in the world. 


Its fares are within reach of all. Air France 
offers prices for every purse: de luxe 


service, first class, tourist class, off-season 
rates, special rates for groups, families, etc. 
Send for particulars. 





All travel agencies and Air France, 119 Champs-Elysées, BALzac 70-50, 2 rue Scribe, OPEra 41-00, 30 rue du Faubourg Poissonniére, TAltbout 46-00, 52-02, 53-00 — Paris Air Terminal (Esplanade des Invalides) INValides 96-20 
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PIONEER PARACHUTES 
are used by 


CHANCE VOUGHT 
for 











PIONEER PARACHUTES have 
been used for the recovery of 
Guided Missiles since the early 
experimental days. 








This experience in parachute 
design, development and 
manufacture is recognized by 
Chance Vought Aircraft, In- 
corporated, and other leading 
aviation manufacturers. 










Pioneer Parachutes are to- 
day standard equipment for 
recovery of Guided Missiles, 
just as they are preferred for 
personnel, troop training and 
cargo use. There’s a Pioneer 
Parachute for every plane and 
every purpose. 















PIONEER PARACHUTE COMPANY, INC. 


MANCHESTER, CONNECTICUT, U.S.A. 
Cable Address, PIPAR 











Holland & Denmark: Schreiner & Company, Javastraat 24, Den Haag, Holland. 
Switzerland : Riwosa S.A., Witikonerstrasse 80, Zurich 32, Switzerland 

Turkey: Mr. Affan Ataceri, Adakale Sokak 69, Yenisehir, Ankara, Turkey. 
Belgium: Benelair Ltd., rue Royale 43, Brussels, Belgium. 

Norway : Widerd's Flyveselskap A.S., Kr. Augustsgt. 19, Oslo, Norway. 

France: Mr. Guy Robert, Equipements d’Aérodromes, rue Tronchet 11, Paris 8, France. 
Sweden & Finland: Mr. Ake Forsmark, Kummelvagen 9, Alsten, Stockholm, Sweden. 





3 VERSIONS 


bhe speed of a fighter 
Bhe power of a bomber 


The VAUTOUR is being mass-produced in 


its three versions for the French Air Force 
All-weather fighter 


Comfortably exceeding the speed of sound, it is one of the 

fastest planes in the world in its category @ The ease 

with which it can be converted permits economical standar- 

dization of manufacture and use ®@ It can readily be 

equipped with any of the most powerful jet engines, such 

as the ATAR, AVON, SAPPHIRE ®@ Owing to its large 

capacity and useful load, the VAUTOUR has a long flight 

endurance (several hours) and can carry a very powerful 

armament ®@ It can operate from short or makeshift 

strips. Ground attacker 


The VAUTOUR is the combat aircraft 
best suited to European needs 


SVCASO 


Bomber 
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REGIONAL ORGANIZATION FOR EUROPEAN CIVIL AVIATION 


The Strasbourg Conference sponsored by the International Civil Aviation Organization - mentioned in 
"What's in the Air" - closed on May 8th, 1954. One of the decisions reached was to create a perman- 
ent organization to be known as “European Civil Aviation Conference" and to be composed of represen- 
tatives from the civil aviation authorities of the various countries. 


EFFORTS TOWARD GERMAN AIR SOVEREIGNTY 


Speaking at the thirtieth anniversary celebrations of Berlin-Tempelhof Airport, West German Transport 
Minister Dr. Seebohm again pleaded that Western Germany be given sovereignty in the air immediately. 
The next general meeting of Luftag (preparatory company for a new German Lufthansa) is to consider a 
suggestion that the company be re-named Deutsche Lufthansa. 


NEW COMMANDER-IN-CHIEP OF ROYAL SWEDISH AIR FORCE 
Major General Axel Ljungdahl is to take over command of the Royal Swedish Air Force on July Ist. 


The present Commander-in-Chief, Lieutenant General Bengt G. Nordenskidld, who is retiring from 
the active list, has been promoted to full General. 


N.A.T.O.: AMMUNITION STOCKS FOR 19 DAYS 


N.A.T.O. forces in Europe have enough ammunition to hold an agressor for 19 days, states Major Gen- 
eral C. Garvin, Assistant Chief of Staff for Logistics with the North Atlantic Treaty Organization. By 
the end of 1954 it is hoped to have stocks for 40 days, and the general aim is a supply for 90 days. 


JAPANESE ATOMIC ENERGY COUNCIL 


The Japanese Government has decided to set up an atomic energy council under the chairmanship of 
Deputy Prime Minister Taketora Ogata. The council's responsibilities will include the distribution of 
credits for atomic research. 


WORLD AIRLINE PASSENGER INCREASE 


The International Civil Aviation Organization's annual report for 1953 reveals that the world's com- 
mercial airlines carried 52,000, 000 passengers over 28, 000, 000, 000 passenger-miles last year, an 
increase of 16% over 1952. At the same time the number of passenger fatalities fell by 10% compared 
with the previous year. Two thirds of all international first class mail “now appears to move by air". 


FLYING TIGER AND SLICK MERGE 


The Flying Tiger Line and Slick Airways, major U.S. air cargo carriers, have amalgamated to form a 
new firm, Flying Tiger-Slick Airlines. The new company employs 2, 700 persons and has a fleet of 53 
aircraft serving 45 major U.S. manufacturing and distributing centres. 


QANTAS TAKES OVER B.C.P.A. ROUTE 


Qantas Empire Airways opened the Sydney-San Francisco-Vancouver route, taken over from British 
Commonwealth Pacific Airlines, on May 14th. This makes Qantas a serious competitor on intercon- 
tinental air routes (the Pacific route connects up with Qantas services between Australia and South 


Africa). 
HELICOPTERS FOR BRITISH ARMED SERVICES 


The Ministry of Supply order for “about 100" of the Bristol 173 twin-rotor helicopter (military versions) - 
which are to go to all three services - indicates the importance which British military planners attribute 
to rotary-wing aircraft. - The following figures of funds spent on helicopter research and development 
in Britain, revealed by Minister of Supply Duncan Sandys in the House of Commons, are also interesting: 





























* From INTERAVIA's world-wide news service, including INTERAVIA AIR LETTER, the daily international aviation news digest. — No part may 
be reproduced without written permission. 








1945-46 - 1949-50 £280, 000 
1946-47 £115, 000 1950-51 £192, 000 
1947-48 £180, 000 1951-52 £289, 000 
1948-49 £127, 000 1952-53 £573, 000 


1953-54 £1, 256,000 (estimated) 


VISCOUNT C. OF A. TALKS 


Discussions between a U.S. Civil Aeronautics Administration Team and the British Air Registration Board on 
the grant of an American certificate of airworthiness for the Vickers Viscount propel ler-turbine airliner have 
begun in London. The final American decision - which will have an important bearing on Viscount export 
sales - cannot be expected for some months. 


MAJOR GENERAL OLIVER P. ECHOLS 


Major General Oliver P. Echols, Chairman of the Board and President and General Manager of Northrop 
Aircraft Inc., died at Santa Monica, California on May 15th, 1954 at the age of 62. During World War II 

he was chief of the U.S. Army Air Forces' Materiel Division, in 1945 he was appointed U.S. Assistant Deputy 
Military Governor in Germany and in 1947, on retiring from Government service, took up his appointment 
with Northrop. 


NEW A.1.C.M.A. PRESIDENT 


The General Meeting of the Association Internationale des Contructeurs de Matériel Aéronautique (Inter- 
national Association of Aircraft Manufacturers) has elected as its President, for the next two years, General 
Alfredo Bruno, President of the Italian Aviation Industry Association. General Bruno succeeds Georges 
Héreil, President and Managing Director of S.N.C.A. du Sud-Est. 











WORKSHOP BRIEFS 





The second prototype of the SE. 5000 Baroudeur single-seat fighter has begun flight testing at Istres Test Centre, 
under the control of Test Pilot Pierre Maulandi. * Etablissements Fouga & Cie. and Bréguet's design office 
are jointly working on the development of a naval version of the Fouga CM.170-R two-seat jet fighter trainer. 
* The prototype of the de Havilland Comet 3 jet airliner has been completed with the exception of certain 
items of equipment. * Another prototype of the SNECMA Vulcain turbojet engine has concluded its bench 
tests, during which it reached a take-off static thrust of 11,000 Ibs. * The Spanish firm of Empresa Nacional 
de Motores de Aviacion (ENMASA) has begun bench tests with the ENMASA Alcion 7-cylinder radial engine 
(250 h.p.) and the ENMASA Flecha 4-cylinder horizontally opposed engine (90 h.p.). The same firm is also 
preparing for the licence production of the Turboméca Marboré II turbojet, which is scheduled for installation 
in the Hispano Aviacion HA-120 R-1 twin-engined trainer. * A U.S. Air Force statement reveals that the 
YE-84J prototype of a new Republic fighter (max. speed in the 700+ m.p.h. class) is undergoing flight tests. 
The new fighter, planned for ground support operations, is to be capable of carrying tactical A-bombs. 

* SNECMA, the French engine manufacturers, have developed a new afterburn j i 
designed to shorten the reheat tube and reduce thermal losses. * The Aeronautical Establishment of Ottawa 
has brought out a new device to indicate ice accretion and automatically actuate de-icing equipment. The 
device is to be built in quantity by PSC Applied Research Ltd., Toronto, under Canadian National Research 
Council licence. * Convair's XFY-1 vertical rising fighter has made its first tethered tests. * The British 
firm of Wynstruments Ltd. has brought out a new accelerometer (0 to 4 or 0 to 8G), known as the Continuous 
Reading Accelerometer. * The Vickers Supermarine 525 experimental fighter - forerunner of a supersonic 
fighter ordered in quantity for the Royal Navy = has begun flight testing. * The Institute for Advanced Study, 
Princeton, N.J., announces that it is working on a new system of long-range weather forecasting. 
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F tse and foremost let us clear away the 
misconception which has become firmly fixed 
in the minds of wide sections of the general 
public and even of some newcomers to 
aviation: — namely, that long-range and overseas 
air transport is a product of the post-war years. 
The French Aéropostale company opened ser- 
vices between France and South America (as 
far as Chile) as long ago as 1929, and Imperial 
Airways introduced regular operations on the 
Empire route to India the same year. Twelve 
months later scheduled services were inaugu- 
rated between Holland and her then East Indian 
colonies. From 1931 Air-Orient was operating 
regularly between Marseilles and Indo-China. In 
1934 the Germans made their contribution over 
the South Atlantic and in 1936 began first route 
reconnaissance flights over the North Atlantic. 
Finally, Pan American Airways began their first 
overseas passenger service in 1936, across the 
Pacific. — So much for a brief outline of early 
development. 


Unquestionably wartime airlift operations 
and the almost unlimited funds provided for the 
construction of bases and flying equipment 
made a decisive contribution to the development 
of long-range transport. Since 1945 it has been 
in full swing. 


The following three factors were largely 
responsible for this development, in the given 
order of importance. The evolution of suitable 
large aircraft and their engines, the creation and 
improvement of electronic equipment, and the 
Chicago convention of 1944 which enabled 
the International Civil Aviation Organization 


Allantic services in 1939: The Atlantic Clippers, with which Pan American Airways 
opened its regular Atlantic services, were Boeing B-314 flying boats. 


VOLUME IX No. 6, 1954 





Long-Haul Transport 


to be set up in Montreal, which in turn intro- 
duced international order into the situation. 


A first striking fact is that, apart from a few 
exceptions, the aircraft used by all airlines on 
long-range services are principally of American 
origin ... and will probably remain so for some 
time to come. 


A second: that though 60 °/o of the traffic 
volume on long distance routes is carried by a 
small number of American companies, the 
British, French, Dutch, Scandinavians, Italians, 
Belgians and Swiss are gaining ground—not 
to mention smaller undertakings in South 
America, the Near East, the Pacific and 
Northern Europe. 

A third fact: though it is true that the main 
weight of international long-distance traffic, 
from the economic point of view, lies in the 
New World, Europe still forms its hub. This 
situation could only change if America granted 
the Europeans extensive 
connections to the Far East and the Pacific 
region. This is now being worked on. 


transit rights for 


A few figures may also be interesting. Today 
there are thirteen international airlines com- 
peting for the classic Blue Ribbon across the 
North Atlantic; two American, one Canadian, 
seven European, one Israeli, one Icelandic and 
one American freight operator. 

Twelve companies operate long-distance ser- 
vices in the Pacific: two American, two 
Australian, one Canadian, one Japanese, one 





INTER SCOAVIA 





and four 


Siamese, one National Chinese 
European. 

What this overseas traffic already means, and 
why so many airlines are competing for it, may 
be seen from last year’s traffic figures for North 
Atlantic passenger services: 522,496 air passen- 
gers (1952: 432,300) compared with 892,113 
steamship passengers (1952: 842,300). Though 
more people continue to cross the Atlantic by 
boat than air, the increase in air passengers 
during 1953 was 90,196, against 49,813 for 
ships. Air transport is thus gaining ground 
compared with shipping. It has already practi- 
cally beaten it. 

Finally although growing passenger volume 
in recent years and the latest balance sheets 
seem to paint a rosy picture, the prospects for 
long-range operations are judged more conser- 
vatively in authoritative quarters. The Air 
Transport Association of America reports a 
steady climb in operating costs, coupled with 
a tendency for Government mail payments to 
be reduced. The International Air Transport 
Association expects passenger volume to go on 
rising, but more slowly, for example by only 
about 10°/o in 1954. Moreover many companies 
are re-equipping with new aircraft—probably 
300 new aircraft during 1954—which puts a 
further strain on their finances. The tourist fares 
introduced in 1953 fill up the aircraft, but they 
leave a narrow profit margin. 

Yet, all airlines with anything like sufficient 
equipment and personnel are striving to get into 
the long-haul market and to stay there. Why? 


Long-range operations in 1934: The Germans opened airmail services between Berlin 
and Buenos Aires on February 3rd, 1934, using Heinkel He 115 seaplanes. 
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The argument, repeatedly heard, that real 
money can only be made on long-distance ser- 
vices is widely accepted but not entirely fool- 
proof. Admittedly money is more easily earned 
on long flights than on medium or short stages, 
for the following reasons: 


1. The acquisition of every air passenger 
requires about the same effort and the book- 
ing of any ticket about the same amount of 
paper work. Logically, then, a ticket costing 
$500 or more leaves a greater profit margin 
than one for $25 or $50. 


2. In long-haul traffic the chief advantage of 
air travel, namely saving in time, is most 
clearly obtained. 


3. Since the war leading designers have turned 
their main attention to large aircraft and, 
with a few exceptions, have succeeded in 
bringing out increasingly economical models. 
The choice of equipment for long-haul ser- 
vices is at present relatively simpler than for 
medium or short stages. 


4. Despite frequent denials on the part of the air 
transport industry, considerable subsidies are 
still granted for long-range operations, dis- 
guised as mail payments, capital subscrip- 
tions or other forms of assistance. 


As Henri Bouché—member of the IC.A.0. 
Council, French delegate to I.C.A.O., director of 
the Institut du Transport Aérien and one-time 


editor of the pre-war “Aéronautique”—told an 
air transport conference in Florence on Septem- 
ber 26th, 1953: 


“,.-In my view direct subsidies still mean 
little compared with the many indirect payments 
made not only to government-owned airlines— 
the chosen instruments—but to practically all 
companies. 


“You will search in vain for these payments 
and receipts in balance sheets, as they are hidden 
under the most unlikely names. In one case there 
is direct government participation in capital. 
There is a loan which is not counted as capital 
but whose low rate of interest is of great assist- 
ance. Elsewhere there are very generous mail 
payments. In some cases there is free training of 
aircrews or special allowances if the airline trains 
its own personnel. Administrative buildings or 
hangars at airports are rented at a purely 
nominal figure. There are aircraft whose pur- 
chase is camouflaged as a kind of charter or 
lease arrangement. Above all there are aircraft 
which the government itself orders, pays for and 
places at the disposal of the air carriers, and 
not only prototypes, but also sometimes whole 
first production series. 


“Even air transport in the United States is 
subsidized, although everyone knows that the 
leading airlines with major domestic traffic have 
been able to operate without government sup- 
port for some years... Recent attempts to 
separate mail payments from the element of sub- 


sidies merely confirm the situation. They showed 


Long-range transport in 1954: A T.W.A. Lockheed Constellation over the North Atlantic 
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that airlines under the American flag receive 
roughly $80,000,000 a year in subsidies . . . 


“Another example: revenue of six major 
European airlines for the 1951-52 financial year 
totalled $450,000,000. Total subsidies for the 
same period amounted to $40,000,000, i. e. 
between 8 and 10 °/o if all hidden payments 
could be discovered. This is similar to the 
situation in the United States, where the total 
receipts of $312,000,000 in international trans- 
port for the same period included subsidies of 
$35,000,000, or 11 °/o.” 


In thus calling a spade a spade, Henri Bouché 
was trying to help air transport, even though 
some companies might perhaps prefer to do 
without his assistance. 


Finally a brief word on the fundamental 
question of flying equipment. 

At the moment there are only two real com- 
petitors on the world market for long-range air- 
craft, the British and the Americans. Before the 
war British industry had little success in this 
market, while before, during and since the war 
it has excelled in the production of fighters. 
However, the British worked out an air transport 
design programme for after the war which in 
broad outline culminated in three major crea- 
tions, the experimental Bristol Brabazon, which 
has ultimately led to the promising Britannia, 
and the first jet airliner, the de Havilland Comet. 
In contrast to these somewhat daring new depar- 
tures, American development ran along roughly 
conventional lines. The American industry, 
already the biggest exporter of commercial trans- 
ports before the war, has been able to provide 
the world’s airlines with suitable equipment 
through continuous development of earlier 
proven types. An examination of present-day 
fleets reveals that there are three basic types, the 
Douglas family of the DC-4, DC-6 and DC-7, 
the Lockheed family of the Constellation and 
Super Constellation, and the Boeing Stratocruiser 
which will probably be joined within a few 
years by the jet-powered Stratoliner. These three 
manufacturers dominate the market and, it is 
probably not too audacious to state, will continue 
to dominate it until 1958 or perhaps even 1960. 


A year ago there were optimists who believed 
that the jet transport would displace the piston- 
powered fleets on long stages by 1955 at the 
latest. But the events of this spring have thrown 
cold water on such enthusiasm... This is not 
the moment to go further into that subject. 
Interavia gave its view, with the necessary 
reserve but sufficiently clearly, a year ago *. 


* cf. Interavia, No. 6, 1953: “The British-American Jet 


Transport Controversy.” 
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Builders of modern commercial airliners must think and plan many 
years ahead if they want to stay in the business of selling aircraft to the 
air carriers. INTERAVIA has approached some of the world’s leading 
commercial transport manufacturers to find out how they envisage the 


Douglas: artHur £. RAYMOND 


Long-Haul Airliners of the Future 


As seen by the Manufacturers 


VICE PRESIDENT-ENGINEERING. DOUGLAS AIRCRAFT COMPANY, 


SANTA MONICA, CALIFORNIA 


It is fairly obvious that developments in long 
haul transport aircraft in the next ten years will 
revolve around the growth and perfection of 
turbo-jet and turbo propellor engines. It is to be 
expected that both types of power plant will 
achieve a wide usage and should achieve a stage 
of reliability and economy equal to that now 
enjoyed by piston engines. 


Development of long-haul turbo-jet transports 
will probably result in aircraft of approximately 
250,000 pounds take-off weight with first class 
accommodations for 75 to 100 people. These 
airplanes will be equipped with engines in the 
10,000 to 15,000-pound thrust class and will 
cruise from 525 to 575 miles per hour. Range 
of the large turbo-jet airplane will be sufficient 
to operate this type of aircraft non-stop between 
Europe and the United States with reasonable 
regularity in all seasons. 


A parallel development will be carried out in 
the turboprop field. It is expected that there will 


Lockheed: 


HALL L. HIBBARD 


be two separate and distinct types of turboprop 
powered airplanes in general service. One will 
be a small to medium size aircraft of 50 to 75 
passengers for medium range and second-line 
operation. Cruising speeds from 400 to 450 
miles per hour can be expected. Such an airplane 
will have superior economy to the turbo-jet. 


The other turboprop powered airplane will 
be an extremely large transport approaching 
400,000 pounds and capable of carrying cargo 
or tourist class passengers at extremely low rates 
and over extremely long ranges. 


These three types of aircraft with their high 
ton-mile and passenger-mile capabilities will 
require large capital expenditures by the airlines. 
The ever increasing demands of competition and 
passenger comfort will require more and more 
non-stop service between centers of population. 
These factors will tend to force equipment inter- 
changes, equipment pools, and possibly addi- 
tional airline mergers. 


VICE PRESIDENT, ENGINEERING, LOCKHEED AIRCRAFT CORPORATION 


BURBANK, CALIFORNIA 


Within fifteen years—and possibly ten—we 
should see the introduction into regular commer- 
cial service of U.S.-built 200-passenger turbo- 
prop transports and 125-passenger pure jet 
transports. 


These aircraft will fly the Atlantic or cross 
continents non-stop. They will be limited in 
range only by world geography or passenger 
potential. 

Their eventual evolution can be traced readily 
from the long-range commercial transport of 
today. This evolution will be the direct result of 
engineering and manufacturing work translating 
the needs of carriers into aircraft which can be 
purchased at a reasonable price and operated at 
a profit. 


Today's piston-engine-powered transports are 
approaching the ultimate in piston power. Their 
speed, range and payload come close to the 
optimum in design. I should say here that an 
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engineer never likes to hang the label “optimum” 
on anything which can be re-engineered for the 
better, but it definitely seems as if the long- 
range aircraft to be introduced five years from 
today will be using the turbine engine for power, 
either as a straight jet or turbo-prop. 


It should also be noted that piston-powered 
aircraft in production today will have a long 
and satisfactory economic life. “A good airplane 
never wears out.” 

The long-range transports that will come upon 
the scene in five years are known today. They 
will include turbo-prop craft which will cruise 
2,500 miles at 400-450 m.p.h., carrying 60-90 
persons, and turbo-jets which will cruise 3,000 
miles at 500-550 m.p.h., carrying 75-100 persons. 


Variations will include such aircraft as the 
C-130, which Lockheed is building for the US. 
Air Force, a cargo-personnel transport that will 
open new possibilities in this special field. As of 
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future evolution of the long-range airliner. Although for obvious reasons 
they do not divulge any secrets they may have up their sleeves, their state- 
ments are nevertheless indicative of the present development trends in this 
field of aircraft engineering. -Ed.- 


ARTHUR E. RAYMOND 


At the end of ten years the dreams of the 
optimists and visionaries of the early Thirties 
will have been fully realized. Transportation by 
air, which first got a real start in the mid-thir- 
ties with such aircraft as the DC-2 and DC-3, 
and which achieved the status of a great industry 
in the postwar period with the Constellation, 
DC-6, and other aircraft, will become the 
standard means of travel for all ranges beyond 
100 miles in every civilized country. Travel by 
air will be universally accepted as the fastest, 
most comfortable, safest, and most economical 
means of getting from one point to another. 


HALL L. HIBBARD 


this date, military security prohibits the release 
of performance figures on this airplane. 

Biggest evolution in the following five to ten- 
year period will be in size, although speeds also 
will increase. 

Ten to fifteen years from today the long-range 
turbo-prop aircraft should be carrying 200 
passengers at a speed approaching 500 m.p.h. 
and at fares comparable to today’s rate for trav- 
eling by bus. 

The pure jet will be cruising at least 600 
m.p.h., carrying a payload of perhaps 125—150 
passengers at standard fares. 

Our predictions are based on what is known 
today of power plants and airfoils. What ranges, 
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speeds and payload capabilities the next stage— 
beyond ten to fifteen years from now—holds for 
commercial operators is only conjecture. Work 
on nuclear power plants, for example, is pro- 
gressing, and today’s concepts of what is prac- 
tical could be changed completely by present 


progress in this field, as well as others. 


Boeing: BEALL 


WELLWOOD €E. 


We hesitate to put on paper what might be 
called an “optimum formula” for the long-range 
commercial transport of five to ten or fifteen 
years away, because each engineering develop- 
ment will very likely be crowded from the 
threshold by other, newer ideas coming up 
behind it. 


SENIOR VICE-PRESIDENT BOEING ‘AIRPLANE COMPANY 


SEATTLE, WASHINGTON 


The Boeing jet tanker-transport—the world’s 
first-—shortly will be undergoing flight tests in 


the air over the Pacific Northwest. 


Boeing fully believes that this airplane, a 
company-financed private venture representing 
an investment of $15,000,000 of company funds, 
is destined for a long and useful life. It repre- 
sents, in our opinion, the optimum formula in 
jet tanker-transports until supersonic types 


become economically feasible. 


Recently named Stratotanker and Stratoliner 
for the military and commercial versions, respec- 
tively, the prototype has a wing span of 130 feet, 
a length of 128 feet and a gross weight of 
190,000 pounds—larger than the B-47 Stratojet 
and smaller than the B-52 Stratofortress. Which 
the development of more powerful jet engines, 
however, production models of the Boeing 
swept-wing jet will be capable of higher gross 
weights, longer ranges and increased efficiency. 

It is powered by four Pratt & Whitney JT3-L 
engines, each rated in the 10,000 pounds. of 


thrust class, with the engines mounted individ- 


ually in the suspended pods which have come 


to characterize Boeing jet aircraft. With a cruis- 
ing speed in the 550-mph class, bettering by 


Bristol: a. &. russeLt, b. Sc., F.R.Ae.S., 


F.1.Ae.S. 


some 100 miles per hour the fastest jet transport 
yet built, the new Boeing as a commercial air- 
liner will be capable of regular transcontinental 
non-stop flights in less than five hours, and non- 
stop New York-to-London schedules of less than 
seven hours. Depending on range and payload 
requirements, it will carry from 80 to 130 
passengers, Cruising at an optimum operational 
altitude between 30,000 and 40,000 feet. 

This prototype is the natural outgrowth of the 
B-47 and B-52, two bombers that have built a 
solid background of heavy multi-jet experience — 
in the laboratory, in the factory, and in the air — 
unparalleled perhaps anywhere in the world. 
Behind it, for example, are more than 22,000 
hours of wind tunnel jet design research, includ- 
ing more than 1,900 hours on tanker-transport 
designs. 

This does not mean that the new jet prototype 
is a B-47 or a B-52 with new fittings. It is a 
brand new airplane in every respect. But it 
benefits directly from Boeing’s previous and 
current experience with other large jet aircraft. 
Obviously, much of the know-how and a great 
many of the answers accumulated on one are 
applicable to all. 


DIRECTOR AND CHIEF DESIGNER, BRISTOL AEROPLANE COMPANY 


FILTON, BRISTOL 


Only a few years ago, the outlook for commer- 
cial aviation seemed to be rosy; but the colours 
in which much of the pattern was seen, and 
indeed some of the pattern itself, were false. As 
time has gone on the mirage quality of the pic- 
ture has faded. 

Airline business generally has enjoyed a 
marked improvement, but the rate of future 
improvement cannot be predicted with certainty. 
There is a widespread belief, with much to 
justify it, that a slower but still fairly steady gain 
in business will continue for some time yet. 
However, costs are increasing faster than 
business. To build a 1938 aircraft today would 
cost roughly three times the pre-war figure. But 
the airliners we are in fact building today 
represent a tremendous technical advance in 
performance, size, equipment and power, and 
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these things cost a pretty penny in themselves. 
So whilst the modern airliner costs more to build 
because of the general increase in the cost of 
living, it also costs more—a lot more—because 
it is a much more advanced product. 

It has been an accepted fact for years that the 
prime cost of an aircraft is less important than 
its operating costs. Whilst this is still true—or 
as true as ever it was—the gigantic sums invol- 
ved in the purchase of modern airliners alters the 
balance of the picture somewhat. In this parti- 
cular context we in Great Britain have an 
advantage over our American rivals. Where vast 
numbers of a product are not involved, and thus 
where generously tooled line production is not 
appropriate, we can produce a given unit a good 
deal more cheaply, since hand-work is a 
premium commodity in the U.S. We can, in fact, 
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Our company’s basic thinking on the entire 
concept of how such long-range transports will 
evolve over the next few years is that we must 
continue to build the class of aircraft which will 
carry the necessary payload the required distance 
at a competitive speed and allow the operator to 
keep his books in the black. 


WELLWOOD E. BEALL 





The company background of having designed 
and built more high-speed, heavy jet aircraft 
than any other company made the new jet 
tanker-transport a logical and timely develop- 
ment. Boeing has produced more than 600 of the 
highly-successful 200,000-pound, 600-m.p.h. 
B-47’s at Wichita, while both Douglas and 
Lockheed are producing this atomic bomber for 
the U.S. Air Force under a Boeing licence agree- 
ment. In addition, Boeing is producing the 
world’s largest jet airplane, the B-52, in its 
Seattle plant, and has begun tooling up for 
second source production at its Wichita 
Division. 

In this country, the builder of a jet prototype 
must risk many millions of its own dollars. This, 
precisely, is what Boeing is doing, and this fact 
says, more clearly than words, that if Boeing 
markets a jet transport it intends it successfully 
to compete with all comers in the years ahead. 


A. E. RUSSELL 





build a new generation of airliners about 20 per 
cent more cheaply than can our American 
counterparts. 

But while the great increase in the prime cost 
of the modern airliner has altered the picture 
vis-a-vis Operating costs, the basic importance of 
the latter has also increased. 

It is the enormous sums of money involved 
that has caused most of the world’s airlines to 
hesitate about taking forthright action on 
re-equipping with turbine-powered types. The 
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classic U.S.-built airliners which in the majority 
form the commercial air fleets today are well- 
understood, trustworthy and efficient aeroplanes. 
Through stretching the development of their 
design to what must be something very close 
indeed to the practical limit, and combining with 
this the most refined supercharging of the 
piston engine, they have been given a lengthened 
lease of life which, in the prevailing uncertainty 
of the future pattern, the airlines find most 
welcome. Moreover, so long as most of the air- 


Handley Page: 





lines are operating the same types of aircraft, one 
line need not fear unduly the competition 
offered by any other line. 

Inevitably, however, these die-hard aircraft 
are being overtaken by time; they are, as it were, 
enjoying an Indian Summer of life. The fact 
remains that the turbine-powered airliner is here 
to stay. 

It is our belief at Bristol that the only turbine 
aircraft which offers a level of operating costs 
low enough to be acceptable in realistic 


SIR FREDERICK HANDLEY PAGE, C.B.E., HON. F. R.Ae.S. 


CHAIRMAN AND MANAGING DIRECTOR, HANDLEY PAGE LTD., 


CRICKLEWOOD, LONDON 


Glinting in the sun outside the offices of 
Handley Page Ltd. is a brass plate. It proudly 
announces that our business is that of aeronau- 
tical engineers. I have often thought of having 
“and clairvoyants” inscribed also. One of the 
penalties of our pioneer efforts in the aircraft 
world is often to be asked to foretell the future. 
This is not easy to do; indeed, the path of aero- 
nautical progress is littered with the inaccurate 
prophecies which have been made by all and 
sundry in the past half century. 


Particularly difficult to assess is the future of 
long-haul air transport. Its pattern of success, 
however, is not likely to be different from that 
of the past thirty-five years during which the 
world’s overseas air routes have been developed. 
Both constructor and operator will strive to 
increase the safety of passenger-carrying aircraft 
and, by lowering operating costs and offering 
cheaper fares, to get more and more people into 
the air. 


That is the simple and unalterable need: From 
it, all else follows. But how? 


Undoubtedly, it will be by the achievement 
of longer range which comes from reduction of 
drag and lowered fuel consumption. 


It will not be by great increases in airliner 
speed. We shall not have, and shall not want, 
supersonic passenger flight for many years yet. 
Indeed, for an airliner to travel beyond the speed 
of sound may well be a disadvantage when the 
tremendous cost of such an achievement—prodi- 
gal of power—is reckoned in the balance sheet 
of the operator. Furthermore, civil aircraft must 
be suited to the pattern of route networks. 
Supersonic ones, if fully engaged in round-the- 
clock operations, are likely to be unpopular with 
passengers who are off-loaded at their destina- 
tions in the middle of the night. 


For the next twenty years, we shall have our 
long-range turbojet airliners flying just below 
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the sound barrier and others, fitted with turbo- 
props, at high but slower speeds than the pure 
jet aircraft. It will be during this phase of devel- 
opment that we shall watch the battle between 
turbojet and turboprop aircraft. It will be sur- 
prising if the more complicated turboprop’s 
advantage of today—longer range—is not more 
than countered soon by the more simple turbo- 
jet’s increasing range of action, higher speed and 
ability to fly above the bad weather. 


The shape of future airliners will provide 
similar interest. We are threatened with all sorts 
of weird and wonderful wings which range from 
those like a boy’s paper dart to wings of razor- 
thinness with dangling engines. Of all aeronau- 
tical developments, the crescent wing offers the 
soundest basis for the design of future high- 
performance airliners. 


With it we get everything which we want for 
high-altitude long-range flight at near-sonic 
speed. Sweepback and thickness are progres- 
sively reduced towards the wing tip. This gives 
sufficient depth in the highly-swept inner-wing 
for the buried installation of engines and under- 
carriage and stowage of fuel; the thinner, 
slightly-swept outer-wing has good stalling and 
aeroelastic properties; the complete wing has 
ample span and aspect ratio for excellent perfor- 
mance at altitude and good control and handling 
qualities with freedom from unusual attitudes at 
take-off and landing. 


The great success of our crescent-winged 
Victor bomber in its flight trials has already 
shown how efficient this wing planform is for 
the high-flying, global airliner of the future. In 
every aspect of performance tested so far, the 
Victor has exceeded its design figures which are 
more stringent than for any other V-bomber 
(Vickers Valiant, Avro Vulcan. -Ed.-). 


A measure of what may be expected within 
the next few years is our crescent-wing H.P.97 
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commercial terms is that powered by turboprop 
engines. We have complete confidence that 
turboprop aircraft will in the future form the 
greater proportion of all airline fleets. For any 
given duty, the turboprop aircraft will be 
smaller, lighter, more economic and versatile 
than any other type. And even on the longest of 
long-haul routes, the difference in journey time 
against possible competing types will be so 
small that it will be insignificant against the 
difference in operating costs. 


SIR FREDERICK 
HANDLEY PAGE 


intercontinental jetliner for the trunk routes of 
the world. Carrying up to 150 passengers in its 
pressurized double-bubble fuselage, it will bring 
down the cost of fast turbojet travel to air- 
tourist levels. Fares will be cheaper than those 
by ship. On the Atlantic route, for instance, this 
two-deck aircraft will make three direct crossings 
a day at an operating cost of less than one penny 
a mile per passenger. Over the 3,500 miles 
between London and New York, this is little 
more than £14. 


More and more range is what is wanted 
always. We feel that we have gone a long way 
with the crescent wing to reduce drag which, of 
course, is the crux of the aerodynamic problem. 
Even greater drag reduction, giving the vital 
bonus of increased range, is within the aircraft 
designer’s grasp. This, by boundary-layer control, 
is one of the most important technical develop- 
ments ahead of us. Its successful application is 
likely to be a milestone in aeronautical progress 
comparable to the introduction of the stream- 
lined all-metal aircraft in the 1930's. 


By sucking the wing boundary-layer into ducts 
inside the wing, it is possible to maintain 
laminar flow and to reduce skin-friction drag. 
By applying suction to the wing surface, the 
profile drag of an aircraft can be reduced by 
more than 50 °/o and its range increased by at 
least 20 °/o. If it is applied to the fuselage surface 
as well, even greater gains can be achieved. 


Airliners of the future, based upon such 
advances, will operate at comparatively low cost 
because of their great efficiency. They will 
enable fares to be lowered and will put air travel 
within the reach of a great new stratum of the 
world’s population. That must be our aim. 
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A K.L.M. Royal Dutch Airlines Douglas DC-6. 


Long-Range Airliners 


A Review 


The market for long-range commercial transports is dominated by the 
Americans to a more marked extent than the medium-stage market. The 
strong position which Douglas and Lockheed have built up for themselves 
over the years is extremely difficult to break into. 

Nevertheless, there are certain parallels between the markets for 
medium and long-range airliners. In both cases the British aircraft industry 
has set itself the task of overtaking the American lead and—at any rate 
outside the United States—of breaking the “Big Two's” monopoly. 

France too, has been trying since the end of the war to get into the 
long-range market. S.N.C.A. du Sud-Est worked out a number of projects, 
such as the SE. 1001, SE. 1030 and SE. 2010 Armagnac. Of these, however, 
only the Armagnac went into (limited) production. Bréguet entered the 
list with the Deux Ponts. These types have so far been sold only on the 
domestic market and have not entered the international struggle. 


TYPES NOW IN OPERATION 


The DC family... 

The first Douglas DC-7 began its flight tests at Douglas Aircraft Co.'s 
Santa Monica airfield on May 18th, 1953. This is Douglas’ first departure 
from pure piston-engine power: the DC-7, like its overseas version, the 





Douglas DC-6A Liftmaster for cargo transport. Two large loading doors fore and aft of 
the wing root enable bulky goods to be loaded. 





DC-7B, is fitted with four Wright R-3350 Turbo-Cyclone 18 compound 
engines with an aggregate take-off power of 13,000 h.p., a power increase 
of about 30 °/o over the DC-6B. As these engines have lower specific fuel 
consumption, they also bring improved economy. Developed from the 
DC-6 and its larger versions, the DC-6A (freight), DC-6B (passengers) and 
DC-6C (mixed passenger and freight transport), the DC-7 is regarded by 
Douglas engineers as the ideal long-range airliner for the next few years ', 
a belief which is supported by the number of orders already received. 
American Airlines, United Air Lines, National, Delta-Chicago & Southern, 
Panagra, Eastern, Pan American World Airways have ordered a total of 
90 DC-7s and DC-7Bs, some of which have already been delivered and are 
in operation. In addition, negotations are also in progress with foreign air- 


1 Interavia, No. 2, 1954: “A Conservative Revolutionary, Donald W. Douglas”, pp. 92—96. 


Douglas DC-7 with Wright compound engines of 3,250 h.p. take-off power each. The DC-7B version (overseas traffic) can be arranged for 58 first-class passengers or 88 


tourist-class. 
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lines, so that the DC-7 may be expected to appear in the international field 


quite soon. 


...and Lockheed’s contribution 


The second main supplier of long-haul aircraft is Lockheed Aircraft 
Corp., of Burbank, California, who like Douglas stick unswervingly to 
their proven basic design, the Constellation and its developments. Origi- 
nally projected some fifteen years ago and test flown early in 1943, the 
Constellation L-049 was developed into the L-149, the L-649 and L-649A 
and the L-749 and L-749A commercial models, as well as a number of 
military versions. Then in mid-October 1950 the prototype of the Super 
Constellation (L-1049) began its test flights. Apart from the WV-2, 
R7V-1 and R7V-2 (Navy), and RC-121C and RC-121D (U.S.A.F.) mili- 
tary versions, the following civil versions are today in production: L-1049B 
(130,000 Ibs. gross weight), a cargo version ordered by Seaboard and 
Western Airlines and the L-1049C and L-1049E with Wright compound 
engines. The two latter versions are used, for example, by E.A.L. and 
T.W.A. in the United States, by Trans-Canada Air Lines in Canada and by 
K.L.M., Air France, Iberia and Braathens SAFE in Europe. From South 
America have come orders from Linea Aeropostal Venezolana and Varig; 
Qantas Empire Airways, Air India and Pakistan International have also 
placed contracts. 

Like the DC-7, the Super Constellation has not yet reached the end of 
its development. Right from the design stage Lockheed has allowed for 
the possibility of converting it—without major structural modifications— 
to turboprop propulsion. Two turboprop models, designated R7V-2, are 
already in production for the Navy (Pratt & Whitney T-34 of 5,600 
e.h.p.). Projects for civil turboprop Super Connie (L-1249A freighter and 
L-1249B passenger version) are already in existence. 


The British stake on the Britannia 


Delivery and operating dates for the de Havilland Comet 2 and Comet 3 
jet airliners will probably be considerably postponed because of the tragic 
series of accidents to the Comet 1 medium-range model. Apart from these 
designs and the Handley Page Hermes 4, no longer being built, the only 
long-range commercial transports today in production in Britain are the 
different versions of the four-turboprop Bristol Britannia. 

Although the only firm order so far received is one from B.O.A.C. for 
26 (with an option on seven more), Bristol Aeroplane Co., Ltd., recently 
stated that the interest shown by other airlines forecast orders which would 
be beyond the firm’s civilian production capacity. Hence Bristols concluded 
an agreement with Short Bros. & Harland at the end of 1953 for the 
latter’s plant to join in the Britannia production programme. 

At present there are six Series 100 Britannias in various advanced stages 
of construction in the giant Brabazon hangar at Bristol’s Filton plant, and 
two prototypes have already been flight tested. As a certificate of airworth- 
iness is expected not later than the spring of 1955, the Britannia should be 


Boeing Stratocruisers, 56 
of which were built by 
Boeing Airplane Co., are 
today in use with Pan 
American World Airways, 
Northwest Airlines, United 
Air Lines, B.O. A.C. About 
ten times as many Strato- 
freighters (C-97, military 
version) were built for the 
U.S. Air Force. — The 
Stratocruisers’ cabin (left) 
has seats for 60 to 80 
passengers (first-class) or 
80 to 100 passengers 
(tourist class). 
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The Lockheed Super Constellation has the same span, but is 18 ft. 6 ins. longer than the 
Constellation. 


An Eastern Air Lines Lockheed Constellation with Speedpak freight container beneath 
the fuselage. — Trans-Canada Air Lines has ordered eight Super Constellations. 


Canadair Four —operated by B.O.A.C. as the Argonaut —was built by Canadair Ltd., 
Montreal. It has been supplied in a number of versions to the Royal Canadian Air Force 
and to Trans-Canada Air Lines, Canadian Pacific Air Lines and B.O.A.C. 
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AIRCRAFT POWER PLANT DIMENSIONS PASSENGERS 
COUNTRY a | 
ke-off ) 
Maker and Type Maker and Type anthiaihaneel | ™ — is asian 1st class Tourist 
HP Ibs. | ft. ins. ft. ins. sq. ft. 
| GROUP | 
USA | Douglas DC-6 4 Pratt & Whitney 4x 2,400 a 117’ 6” 100’ 7” 1,463 44—48 52—58 
| R-2800-CA. 15 | | 
USA Douglas DC-6A 4 Pratt & Whitney 4 x 2,500 — 117’ 6” 106’ 6” 1,463 Freight 
“Liftmaster” R-2800-CB. 17 
USA Douglas DC-6B 4 Pratt & Whitney 4x 2,400 —_ 117’ 6” 106’ 6” 1,463 54 up to 92 
R-2800-CB. 16 or or 
R-2800-CB. 17 | 4x2,500 | 
USA | Douglas DC-7 4 Wright R-3350° 4x 3,250 — 117’ 6” 108’ 11” 1,463 54—58 88+ 
“Turbo-Cyclone 18” 
USA Lockheed L-749A 4 Wright R-3350 4x 2,500 2 123’ 0” 95’ 1” 1,650 44 up to 64 
“Constellation” “Cyclone 18” 
USA Lockheed L-1049C 4 Wright R-3350 4x 3,250 | 123’ 0” 113’ 7” 1,650 47—59 up to 99 
“Super Constellation” “Turbo-Cyclone 18” | 
| 
USA Lockheed L-1049E 4 Wright R-3350 4x 3,250 ae 123’ 0” 113° 7” 1,650 63—69 94—99 
“Super Constellation” Turbo-Cyclone 18” 
USA | Boeing 377 4 Pratt & Whitney 4x 3,500 _ 141’ 3” 110’ 4” 1,769 60—80 80—100 
“Stratocruiser” R-4360-B.6 and CB. 2 
CAN Canadair C-4 4 Rolls-Royce 4x 1,760 _ 117’ 6” 93’ 7” 1,457 40 up to 55 
“Canadair Four" or “Merlin 626” 
“Argonaut” 
GB | Bristol “Britannia” 4 Bristol a 4x 4,150 _ 142’ 3.5” 124’ 3” 2,075 87° — 
Series 250 and 250L.R. “Proteus 755” 
| | 
GB Bristol “Britannia” 4 Bristol 4x 4,150 | o- 142’3.5”| 124’3” 2,075 101"! _ 
Series 300 and 300 L.R. “Proteus 755” | 
GB |fSséD{D e- Havilland 4 Rolls-Royce _ | 4x 7,150 115’ 0” 96’ 1” 2,015 44 _ 
| “Comet 2” “Avon 503” 
GB Handley Page 4 Bristol 4x 2,100 _ 113’ 0” 96’ 10” 1,408 40 up to 74 
“Hermes 4” “Hercules 763” | 
| 
F Bréguet 763 4 Pratt & Whitney 4x 2,400 _ | 140°5” 94 11” 1,997 36+48'5 | 59+48'° 
“Deux Ponts” R-2800-CA. 18 | 
| 
F SNCA du Sud-Est 4 Pratt & Whitney | 4x 3,500 oo 1607” | 130’ 0” 2,540 84 | up to 107 
SE. 2010 “Armagnac” R-4360-B. 13 | 
| | 
| 
| 
| 
GROUP II | 
| 
USA | Lockheed L-1249B 4 Pratt & Whitney | 4x5,600 | 117’ 0” 137" | 1,618 63 up to 99 
“Super Constellation” T-34 (PT2F-1) | | 
| | | | 
USA Boeing (707) 4 Pratt & Whitney = | 4x10,000 | 130’ 128’ 2,400 80'7 up to 130 
“Stratoliner” J-57 (JT3L) | | 
| | 
GB Avro “Atlantic” 4 Bristol | _ 4x 10,000 121’ | 145’ — | 76—88'® | 113—131 
“Olympus” | | 
| 
GB De Havilland 4 Rolls-Royce | — | 4x9,000 | 11570” | 1116” 2,015 58—76 | - 
“Comet 3” “Avon RA. 16” | | | | 
| 
GB Handley-Page 4 Armstrong-Siddeley _ | 4x8,000+| _ | _ | _ | up to 96 | up to 150 
H.P. 97 “Sapphire” (?) | 
| | | 
GB | Saunders-Roe SR/45 10 Bristol 10 x 3,780 _ | 219'6” | 1480” | 5,019 _ | up to 200 | 
“Princess” “Proteus 705” | | | 
| | | | 
GB | Vickers-Armstrongs 4 Rolls-Royce ~ | 4x approx. | approx. | — 100 | up to 150 
V.C.7 “Conway” | approx. 140° | 146°) | | 
| 15,000 | | | 
| 
| | | | 
| | | 
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AIRLINERS 









REW 


6 


5—11 


7—12 


5—11 


5+ 


6+ 


WEIGHTS 
Max. gross Max. | 
weight payload =| 
Ibs. Ibs. 
| 
} 
97,200 16,700 
106,900 30,000 + 
106,900' 19,200? 
125,000 21,060° 
107,000 17,710 
133,000 21,500 
133,000° 24,250 
145,800’ 23,640° 
82,300 approx. 
12,000 
155,000°° 36,700 
155,000'? 30,000 
120,000 13,450 
86,000 15,340 
110,200'*| 24,250 to 
35,250 
170,860 38,580 
150,000 22,500 | 
190,000 20,000 to 
30,000 
200,000 up to 
45,000 | 
145,000 approx. | 
29,000 | 
— approx. 
45,000 
300,000 | 50,000 | 
180,000 to — | 
220,000 } 


PERFORMANCE 


Max. cruising | 


speed 


m. p. h. 


315 


325 


360 
300 
350 
340+ 
340 


300+ 


approx. 
390 


approx. 
390 


480 to 
500 
260 


250 


280 


approx. 
410 


approx. 
550 
600+ 
500+ 


600+ 


360 


| 550 to 600 


| Max. range 
| 


| miles 


4,500 


4,900 


4,500 to 
5,000 


approx. 
4,800 


approx. 
4,300 


3,500+ 


5,000 + 


5,000 + 


2,650" | 


| 3,000+"4 


1,250 to 
2,500 


4,000+ 


Recommended 
cruising 
altitude 


| 
| 


20,000 


20,000 + 


20,000 to 
25,000 


20,000 
20,000 to 
22,500 


20,000 to 
22,500 


15,000 + 


15,000 + 


20,000 to 
25,000 


20,000 to 
25,000 


35,000 to 
40,000 


10,000 to 
15,000 


10,000 + 


15,000 to 
20,000 


approx. 
40,000 


20,000 + 


Take-off to 
50 ft. 


at take-off weight 


4,300 


4,600 


4,100 


4,130 


approx. 
6,000 





REMARKS 


Operational types 


Derived from DC-4. Also with P&W R-2800-CB. 16 of 2,400 h.p. take-off power. 
—DC-6A and DC-6B versions still in production. 


Cargo version of the DC-6; wing and tail unit as in ‘pDe- 6, longer fuselage; 
freight capacity 5,000 cu. ft.- Also under construction for the U.S. Air Force and 
Navy: C-118A and R6D-1. 


' Gross weight for American domestic operations 102,800 Ibs. and * payload 
23,200 Ibs.—P.A.A.’s Super-6 (DC-6B) for 82 or 85 passengers on tourist-class 
services, 56 in standard version or 44 in “‘sleeperette”’ version. 


? Wright compound engines (type 972-TC18-DA. 1); * ne wegen for American 
domestic operations 123,200 Ibs., and * payload 20,200 Ib 


Derived from L-749; stiffened wing centre section and reinforced centre fuselage; 
new main undercarriage units for increased take-off and landing weight. 


Versions now in production: L-1049 A (military), L-1049 B (cargo), L-1049 C and 
L-1049 E with Wright compound engines. 


* Airframe calculated to permit of increase in gross weight to 150,000 Ibs. (tur- 
boprops).—L-1049 G is a projected development of the L-1049E with compound 
engines, which can be replaced by turboprops. Gross weight 137,500 Ibs.; 
payload 17,600 to 24,250 Ibs. 

’ Cargo and tanker version (military)\—KC-97G rai max. gross 
weight of 175,000 Ibs. and * payload of 30,000 Ib 


Originally built for T.C.A. and the R.C.A.F. as the North Star; C-4 or Canadair 
Four (B.O.A.C. name Argonaut) was produced in moderate numbers.—A proto- 
type of a slightly larger and more powerful Canadair Five (P&W R-2800) was built 
in 1950; today used by R.C.A.F. as V.I.P. transport. 


* Version for mixed passenger/freight operation: 87 passengers plus 18,470 Ibs. 
mail and freight.—'® Long-range version 250 L.R., with auxiliary fuel, gross 
weight 165,000 Ibs.—Britannia 100 with Proteus 705 in production; in operation 
1955/56. Series 250 and 300 available 1956/57. 

"' Passenger version, though space for 5,990 Ibs. of mail and freight.—'? Long- 
range version 300 L.R., with extra fuel, gross weight 165,000 Ibs.; 101 passengers 
plus 8,850 Ibs. for mail and freight. 


*? With 7,200 Ibs. payload.—First production model built. 
‘* With approx. 7,000 Ibs. payload. 


'S 36 first-class passengers on upper deck plus 48 tourist passengers on lower 
deck, or 36 passengers plus 7'/, tons freight.—Coach version for 59 passengers 
above plus 48 passengers (or 5 tons freight) below.—"* Increase in max. per- 
missible take-off weight to 113,760 Ibs. projected. 

ues by Société Auxiliaire de Gérance et de Transport Aérien on Indo-China 
airlift. 


Prototypes and projects 


Projected version of the Super Conste//ation with turboprops and shorter wings. 
—L-1249A is cargo version. 


‘? Normal cabin equipment for 100 passengers.—Prototype to start flight 
testing in June 1954, initially without commercial cabin equipment. 


'* Normal cabin accommodation for 94 to 109 passengers.—Projected delta- 
wing transport model, based on the four-jet Avro Vu/can bomber. 


Prototype already built; first —. originally 


F snonen 4 for 1955; but will 
probably be postponed because accidents to 


Projected commercial transport with crescent wing like the Handley Page 
Victor; cabin with upper and lower decks. 


B.O.A.C. and Aquila Airways showing renewed interest in these flying boats. 
Only one Princess with less powerful Proteus 600 now flying. 


Projected civil version of the Vickers-Armstrongs 1000 jet transport; proto- 
type of the military 1000 under construction. 
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Bristol Britannia, 26 of which are to be built for B.O. A.C. 
Britannia 300 versions are to have 4,150 e. h. p. Proteus 


cture shows the 100 series 
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Bréguet 763 Deux Ponts, called Provence by Air France, is employed as passenger and 
cargo aircraft or for mixed passenger and freight transport .In the latter case the upper 
deck is used for passengers and the lower for freight. 
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NAAR WF. 
with Bristol Proteus 705 propeller turbines of 3,780 e. h. p. Later Britannia 250 and 


in operation by 1955-56. About a year later first deliveries will be made 
of the later versions, Mark 200, 250 and 300, with substantially higher 
gross weights and more powerful engines. 


In France... Armagnac and Deux Ponts 


The present equipment policy of the French airlines is based practically 
without exception on American aircraft, so that $.N.C.A. du Sud-Est and 
Bréguet had great difficulty in finding customers for the SE. 2010 
Armagnac or the Bréguet 763 Deux Ponts. 

An ambitious production programme for the SE. 2010 broke down for 
lack of buyers. As far as is known, the few aircraft that have been com- 
pleted are to be used by Société Auxiliaire de Gérance et de Transport 
Aérien on an airlift between Toulouse and Indo-China. 


Bréguet has been a little more successful with the Dewx Ponts or Pro- 
vence, since Air France has ordered twelve and Air Algérie has taken three 
761s (with slightly less powerful engines). As the cabin is divided into an 
upper and lower deck, the Deux Ponts is easily adaptable to changing 
passenger and freight requirements. Its operational flexibility has also 
aroused some interest outside France; for example, a technical mission 
from the West German Ministry of Economics, whose task is to select 
equipment for the future Lufthansa, visited the Bréguet works at the end 
of 1953 and closely examined the Deux Ponts. 


PROTOTYPES AND PROJECTS 


In the United States... 


American aircraft manufacturers, airlines and civil aeronautics agencies 
do not contest the belief that the pure jet aircraft will sooner or later 
conquer the long-range market, though they do not believe there will be 
any radical changes in fleets before 1960. In their opinion, fast economic 
aircraft with compound engines—the DC-7 and Super Constellation—will 
predominate for the next five or six years. 

Nevertheless, leading manufacturers such as Convair, Douglas, Lock- 
heed, Boeing have for some years been working on jet-powered designs for 
long-haul transport. Douglas, for example, has designed the DC-8, and 
Lockheed the L-193. Boeing, the furthest advanced, plans to begin flight 


The SE. 2010 Armagnac is being used by the recently-founded Société Auxiliaire de 
Gérance et de Transport Aérien on the Indo-China airlift. 
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Drawing of the de Havilland Comet 3 (prototype already begun). The first flight, originally 
planned for 1955, will probably be postponed because of the accidents to the Come? /. 





Avro Atlantic, a project following the same principles as the Avro Vulcan delta-wing 
bomber. 


testing this summer of a four-jet aircraft, the civil designation of which is 
the Stratoliner. 


In Great Britain... 


The British development programme for long-range turbine aircraft 
falls into two different time groups: 1., aircraft to be available by 1956; 
2., aircraft planned for operation in 1958-60. The first group includes the 
Britannia 300, as well as the Vickers V.C.7 and Comet 3 jet models; proto- 
types of these three aircraft are on the stocks. In the second group there 
are four main projects: a Britannia replacement by Bristol, the Avro 
Atlantic, the Handley Page H.P.97 and a Comet 3 replacement projected 
by de Havilland. The latter is to have a gross weight of approx. 90 tons 
and to be equipped for 100 to 150 passengers. 


Vickers-Armstrongs V.C.7 is the planned civil version of the Vickers 1000 military 
transport (picture). A prototype of the latter is under construction. 


Handley Page H. P. 97, a projected heavy commercial transport, whose two decks will 
seat up to 150 passengers. 


Whether these aircraft will ever be built in any number cannot yet be 
foreseen. At the moment Government departments have their hands full 
with the building and financing of the prototypes. 


* 


However, American and British projects are in development for large 
jet airliners capable of operating at high subsonic speeds at 40,000 to 
50,000 ft. and offering seats for 100 to 150 passengers or more. The 
problem of financing such aerial giants remains an acute one. No firm can 
afford to tie up millions of dollars or pounds of its own funds in projects 
which may or may not succeed and for which no firm orders have been 
received. It appears inevitable that there will have to be some form of 


government assistance for prototype construction and testing, on the basis 


of their potential military interest. 


A prototype of the Boeing (707) Stratoliner is ready for flight testing at Boeing’s Seattle, Wash., plant. First flight is announced for June 1954. 
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The Small International Long-Haul Carrier 


A number of countries and, in some instances, 
private enterprises have entered or re-entered 
the arena of international air carriage over long 
stages since the end of World War II. Several 
smaller or less developed countries created inter- 
continental flag carriers of their own; in addi- 
tion, Iceland’s Flugfelag, British and French 
independents, Norway's Braathens, Australian 
National Airways and some South American 
companies have endeavoured to penetrate the 
highly competitive sphere of international air 
transport. The progress of air transportation 
since the end of the War has been interesting in 
many respects, some of which take on a parti- 
cular significance when viewed through the eyes 
of the small long-haul carrier. 

First, air travel has experienced an enormous 
boom and the airline industry as a whole has 
expanded at an unprecedented rate '. Though, 
financially speaking, the airline industry is 
neither economically stable nor yet altogether 

! The following figures issued by Air France at the begin- 


ning of 1954 illustrate the rate at which trans-Atlantic air 
passengers have increased, compared with shipping passengers: 


Year Air Sea 

1946 104,980 405,000 
1947 209,113 465,000 
1948 252,217 501,266 
1949 273,025 651,640 
1950 316,827 693,158 
1951 339,096 710,092 
1952 432,300 842,300 
1953 522,496 892,113 


Total air passenger volume has thus quadrupled since 1946, 
while sea passengers have little more than doubled. 


BY A. AVINER, TEL AVIV 


self-supporting, most of the big international 
airlines have been consistently operating in the 
black for the past few years. Many of the smaller 
companies, too, have benefited from the air 
travel boom, but with the exception of Swissair 
none has really been able to expand. Moreover 
quite a proportion of the smaller operators have 
had a very hard financial struggle. 

Second, equipment in use with international 
air carriers has steadily increased in size, requir- 
ing ever larger financial resources to cover its 
purchase and operating needs. 

Third, the carriage of passengers and goods by 
air has become an increasingly complex business 
with highly experienced and skilled personnel 
needed for its conduct. Hand in hand with the 
growing needs of airlines for more manpower, 
quality standards have gone up, and licensing 
requirements have become more exacting. The 
industry's appetite for more high quality labour 
has obviously outgrown the supply, which has 
resulted in a severe inflation of salaries, parti- 
cularly aircrew salaries. 

Fourth, competition among international air 
carriers has grown in some respects, though its 
field of activity has been appreciably narrowed 
through the consistent efforts of I.A.T.A. and in 
a lesser degree I.C.A.O. Today, competition is 
mainly confined to the type of equipment, 
passenger service and publicity. Competition is 
also largely affected by governments, which play 
an active part in international air transport 


Part of Swissair’s fleet. outside the new airport building at Zurich-Kloten. Swissair, one of the bigger of the small 
airlines, had the following fleet at the beginning of 1954: six DC-6Bs, seven Convair Liner 240s, three DC-4s, thirteen 


DC-3s and C-47s, three D.H. 89 Dragons. 
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affairs through subsidies, legislation, taxes and 
landing rights. 

These by-products of air transport progress 
over the past eight years have been instrumental 
in forcing some smaller carriers out of business, 
and at the same time influencing others to seek 
protection through closer ties of inter-airline 
cooperation, mergers or amalgamations. This 
opinion is borne out by the cessation of Air 
Ceylon’s and Philippine Air Lines’ international 
services; Braathens’ present difficulties on the 
Hongkong route; the complete amalgamation 
of the Scandinavian airlines into one system; the 
recent mergers of French independents and 
present plans for closer cooperation and pooling 
of resources by others. 

In air transportation, difficulties do not neces- 
sarily increase with size. Especially in intercon- 
tinental air carriage the opposite seems to hold 
good; the smaller the carrier the bigger the 
problems. 

Within the confines of this article it is, of 
course, impossible to hold forth on the indivi- 
dual prospects of small intercontinental long- 
haul carriers, as there are as many sets of condi- 
tions to be considered as there are carriers in this 
class. At the same time all these companies face 
certain identical problems and suffer from com- 
mon deficiencies. An analysis of these problems 
and deficiencies may justify some general con- 


clusions. 


Equipment problems 


Much has recently been written concerning 
the effects of inflation and increasing complexity 
and costs of modern airliners. A short review of 
the Douglas family over the past eight years will 
serve to emphasize what has happened. In 1946 
a war-surplus DC-3 could be had for as little as 
$15,000. In 1953 this same type cost up to 
$75,000, i.e., five times as much. The DC-4, 
whose days on international service are num- 
bered, today sells at around $65,000. The DC-6 
series now sells at well over $1,000,000. The 
DC-7 costs some $1,600,000, whilst rumour has 
it that the Boeing 707 jet airliner will cost some 
$4,500,000. 

Theoretically speaking, the DC-6B is, of 
course, a much better and more economic air- 
craft than the DC-4. A comparison of the cost 
of depreciation will reveal that, assuming an 
equal annual utilisation for both types, the 
DC-6B offers slightly more than twice as many 
seat-miles per annum than the DC-4, but costs 
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only 65 %/o more. Annual depreciation per seat- 
mile for the DC-4 would be in the region of 0.6 
cents, whereas depreciation for the DC-6B 
should work out at approximately half that rate, 
assuming a 65 °/o theoretical load factor for both 
types. 

Unfortunately, most small airlines have to 
view the desirability of re-equipment from a 
rather different angle. Assuming an international 
operator X had acquired three DC-4s back in 
1949 at a unit cost of $500,000. He now wishes 
to sell these aircraft for the current price of 
$650,000 apiece in order to re-equip with more 
modern aircraft. Out of the sale he would make 
a profit of $450,000, plus the original sum 
invested, i.e. there are thus $1,950,000 at his 
disposal. This amount would buy him slightly 
less than two DC-OBs or a little more than one 
DC-7. To re-equip with three DC-6Bs he would 
have to seek another $1,050,000, spares etc. not 
included. 

This is the crux of the matter, since small 
airlines generally encounter great difficulties in 
obtaining the necessary capital. For one thing 
the transport market is still largely in the hands 
of America, and dollars are required which, in 
most cases, are hard to come by. 


Another difficulty is the lack of flexibility of 
the small operator. If for any reason one aircraft 
has to be withdrawn temporarily, then the two 
remaining units will be unable to cope with the 
task in hand. A comparison of regularity and 
punctuality statistics for big and small inter- 
national air carriers shows the latter to be at a 
marked disadvantage. Moreover technical delays 
or temporary groundings of aircraft cost the 
small carrier more, and his loss of revenue is 
much higher. The smaller the number of operat- 
ing units the higher the share of total earning 
capacity allocated to each unit. 

For these and other reasons private capital is 
not easily attracted towards the small carrier as a 
suitable investment. Bank loans, too, are often 
difficult to obtain. The latter alternative is most 
widely used by national flag carriers because 
governments are usually prepared to underwrite 
such loans. Independent companies are usually in 
a more difficult position, except for such oper- 
ators as Braathens and U.A.T. who have consid- 
erable financial resources of their own to draw 
upon. 

Acquiring the necessary finances for re-equip- 
ment solves only part of the problem. The type 
of equipment to be chosen poses additional and 
somewhat perplexing problems. Generally speak- 
ing the airline operator has the choice between 
the stretched and developed versions of the 
proven Douglas and Lockheed piston-engined 
families and the coming generation of turbine- 
powered airliners. There is much to be said for 
both; in fact little has been left unsaid in the 
course of the jet-versus-piston controversy that 
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has raged unabated on both sides of the Atlantic. 

When questioned by “American Aviation” 
some eighteen months ago S.A.S. President Per 
A. Norlin summed up the position of his organi- 
zation as follows: “We in S.AS. are of the 
opinion that we cannot jump from one type of 
aircraft to another with too short intervals, parti- 
cularly with the present cost of modern aircraft 
and power plants. Certainly such aircraft cannot 
be depreciated in the same short period as auto- 
mobiles.” Norlin continued: “Also, S.A.S. is not 
going to buy any aircraft that is not properly 
proven and we are unwilling to stand the cost 
of debugging new aircraft.” 

Both of these statements reflected S.A.S. 
policy and at the time were directed against the 
Comet 1, which was suited to few international 
routes, because of range limitations, and was a 
completely new aircraft requiring different oper- 


A cautious equipment poli- 
ey and standardized fleet 
are basic essentials for the 


economic suecess of small 
airlines. Even the success- 
ful Scandinavian Airline 


System cannot afford, in 
the words of its President, 
Per A. Norlin, ‘“‘to stand 
the cost of debugging new 
aircraft’. 





ational techniques. A switch-over to this type 
would have meant a far greater outlay on crew 
and maintenance conversion, training, spares, 
supplies etc. Last the Comet 1 was the first of a 
new generation of airliners and would reach 
obsolescence quickly, giving way to improved 
models. 


American equipment had none of these dis- 
advantages. It could be had on better financial 
terms and better delivery dates. Thus S.A.S., in 
common with most other operators, decided to 
re-equip with American aircraft. Those who had 
previously operated with DC-4s logically went 
over to DC-6Bs, whereas others operating with 
current Constellation type aircraft re-equipped 
with Super Constellations. 


But there are some airlines who have only 
very recently ordered new piston-engined air- 
liners with delivery dates not prior to the middle 
of 1955, or which have not yet finally made up 
their minds. It is these carriers which find them- 
selves in an exceedingly uncomfortable situation; 
for today it is not so easy to decide which is the 
right horse to back. They must bear in mind that 
technically and economically more advanced 
American and British jet types should be in 
operation well before 1960. 


We have to remember, however, that the 
jump from piston-engined airliners to jets is 
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Small carriers who operate to several continents with a 
relatively small fleet are obliged to maintain branches in 
many countries, a considerable financial burden. El Al 
Israel Airline’s Zurich office. 


much more significant to both public and air- 
lines than from DC-4 to DC-6 or from Constel- 
lation to Super Constellation. Jet airliners will 
offer a very considerable reduction in travelling 
time and furthermore they represent to the 
public a novel mode of travel. In fact once the 
coming jet transports are in service we may 
expect a public rush on companies operating 
such aircraft—not the Comet 1 or Comet 2—to 
the detriment of others which operate conven- 
tional equipment. After all a 500 m.p.h. jet air- 
liner can make 250 Atlantic crossings in one 
year against only 150 for its best conventional 
counterpart at an equal annual utilisation for 


both. 


Man power and training 


The expansion of air transport on the one 
hand and the increasing complexity and size of 
modern equipment on the other have also 
resulted in an acute shortage of skilled and 
experienced personnel. The time it takes for a 
pilot to become an international airline captain 
on larger modern four-engined aircraft has 
lengthened immeasurably, and the demands 
made on the individual have become more 
exacting. Also over long flight stages the number 
of crew members on board the aircraft has 
increased. Last, because of the much higher utili- 
sation of modern flight equipment, the number 
of complete crews per plane per year has gone 
up threefold in the last eight years. All these 
factors have combined to drain the pool of avail- 
able flight crews in England and the United 
States, since training could not keep pace with 
growth. 

Naturally the small long-haul carrier, which 
during the first decade of its existence is almost 
completely dependent on Anglo-American flight 
crews, has been most severely affected. With 
some carriers this dependence on foreign know- 
how has extended to the whole field of opera- 
tions and maintenance, which forced them to 
charter the services of older and more experi- 
enced carriers. This happened in the case of 
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British Commonwealth Pacific Airways which 
decided to go the relatively easy way by avail- 
ing themselves of the services offered by Aus- 
tralian National Airways. The arrangement, 
presumably, suited both parties admirably. 
A.N.A. found an opportunity to infiltrate into 
the sphere of international operations, hitherto 
denied to it; B.C.P.A. got off to a quick start. 
While its services were run by A.N.A. under 
contract, B.C.P.A. could gradually acquire the 
facilities, equipment and know-how required for 
its Operations *. 

For geographical, political or other reasons, 
however, many small carriers acquire their own 
flight equipment, facilities and personnel from 
the outset, though some of them managed, at 
least, to pass on their maintenance and overhaul 
work to other companies. 

For example, when El Al entered the inter- 
national air transport scene in 1949 it was to a 
very large degree dependent on foreign per- 
sonnel for the operation and maintenance of its 
fleet. It possessed neither the men nor the expe- 
rience to activate so daring a project unaided. 
Though percentage-wise the number of foreign 
personnel has decreased over the years from an 
original 66 °/o to probably near 10 %/o in 1953 
their numerical strength has actually increased 
from 43 in 1949 to more than 90 today. 

A sudden recall of these experts to their 
respective countries of origin in case of a 
national or international crisis would have very 
serious consequences. Quite apart from the 
economic aspects involved through the diversion 
of hard currency income to the pay-roll, it is a 
matter of the foremost importance to both the 
company and the State of Israel to further the 
training of Israeli personnel. Much has already 
been achieved during the past few years, but the 
cost is immense and constitutes an extremely 
heavy burden for the airline to carry, in spite of 
Government support. 

Philippine Air Lines, too, was completely 
dependent on American flight crews and tech- 


2 In the spring of 1954 B.C.P.A. was taken over by and 
merged with the Australian international flag airline, Qantas 
Empire Airways. 


One of Qantas’ Lockheed Constellations at Darwin airport. 


nicians On its international routes. Even Swissair, 
that old and well-established carrier, has gone 
through a severe crisis in recent years and has 
been forced to hire foreign crews for the oper- 
ation of its new DC-6B fleet. The burden of 
training features prominently in the 1952 annual 
report. 
Usually 
backed by a regional and/or local network of 


international airlines which are 
routes employing smaller aircraft are in a some- 
what better position than others who operate 
purely long-haul services. The former can make 
commercial use of less experienced pilots on 
smaller aircraft whilst they work their way up 
gradually. This applies to Swissair and to a much 
lesser extent to El Al, and others. 

The quantitative aspect of manpower is an 
additional factor that causes much worry to the 
small long-haul operator. Let us return to our 
hypothetical long-haul carrier operating a fleet 
of three modern aircraft to several continents, 
with branch offices in a dozen or more countries. 
To enable its three aircraft to achieve the highest 
possible utilisation the carrier must maintain an 
adequate technical staff to compress a maximum 
of man-hours into a minimum time span for 
servicing, inspection, repair and overhaul work. 
The less time the aircraft ate on the ground the 
more staff is required. In fact the carrier may 
find that the advantages accruing from high 
utilisation may be somewhat offset by the cost 
of maintenance personnel, which will be fully 
employed only during critical periods. Moreover, 
a fourth aircraft—the market potential of course 
permitting—can be integrated into the route 
structure with practically no personnel additions 
to the administrative and commercial depart- 
ments. 

A study of personnel statistics taken from 
American international airlines in 1951 reveals 
that only 18 °/o of the total personnel strength 
is directly related to flying operations. This is 
the only portion of the airline staff which has to 
be increased in direct proportion to the addition 
of flying equipment. Another 36°/o of the per- 
sonnel strength is made up of maintenance and 
related operational services. The latter portion 
is affected only to a limited degree by changes 


Qantas Empire Airways, Australian flag carrier on in- 


ternational routes, who took over British Commonwealth Pacific Airlines early in 1954, is acquiring increasing impor- 


tance in long-distance international operations. 












in the number of aircraft operated. The remain- 
ing 46°/o, which includes commercial and 
administrative services, is practically unaffected. 

The fact that by far the greatest portion of an 
airline's personnel strength is relatively unaffec- 
ted by the actual number of flying units operated 
naturally leads to the question: how small can a 
long-haul carrier affort to be? Or what is the 
minimum number of operating units, consistent 
with efficiency? 

Though, again, conditions vary widely with 
different airlines, it seems that three units are an 
absolute minimum. In view of the above deli- 
berations it is not surprising that some small 
long-haul carriers which achieve outstanding 
utilisation figures combined with relatively high 
load factors show up very badly in terms of 
productivity in ton-miles per employee. 


Summing up 

The position of the small international long- 
haul carriers is not easy. The best way to estimate 
their future prospects would be to assume the 
guise of a potential investor and to re-examine 
the various considerations offered here from 
what would possibly be his point of view. 

To begin with, the ability of the small carrier 
to achieve a rate of profit comparable with that 
of his larger brothers is weakened because the 
number of employees per aircraft is usually 
higher and consequently the productivity figure 
per employee is much lower—in some cases by 
as much as 50 %/o—and because the burden of 
training features more prominently in the 
expense account of smaller airlines. 

The result is that a small carrier may actually 
attain higher utilisation from flight equipment 
and better load factors but will have a smaller 
margin of profit than his larger counterpart. Of 
course, where governments share part of the 
training burden or where small long-haul 
carriers are backed by regional or local services, 
both of the above considerations may lose some 
force. 

Aside from the rate of financial return that 
can be achieved, the small carriers’ earning capa- 
city is less stable than that of larger companies 
for the simple reason that it is shared out 
between fewer operating units. In other words, 
the element of financial risk is more pronounced 
in the case of the smaller airline. 

Thus the investment of money in a small air- 
line is worth while only where the airline is 
operating only one or very few routes at higher 
frequencies (for example the B.C.P.A. route 
pattern) because in such a case the carrier is 
afforded a good opportunity to cut down sub- 
stantially on personnel overheads, or where the 
traffic potential is large enough to justify the 
hopes of an increase in operating units within 
a given period. In fact for many small inter- 
national long-haul carriers the choice is clear: 
“Expand or perish”. 
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THE NAPIER NOMAD 





A Compound Engine for Long-Range Aircraft 


i contain engines are the result of efforts to 
combine the advantages of piston engines with 
those of gas turbines. The high thermal effi- 
ciency and resultant low fuel consumption of 
these engines, which occupy a place somewhere 
between a piston engine and a propeller turbine, 
forecast a wide application for them, in both the 
civil and the military field. 

In the United States the Wright Aeronautical 
Corporation was the first—and so far the only— 
engine manufacturer to market a high-power 
compound engine. Their Turbo-Cyclone 18 is an 
18-cylinder two-row radial which expands its 
exhaust gases in three gas turbines geared to the 
crankshaft. However, the combination of radial 
engine and exhaust gas-driven turbine appears 
to have come very near to the peak of its deve- 
lopment in the latest 3,700 h.p. version of the 
Turbo-Cyclone. The combination also has the 
disadvantage of requiring expensive high-octane 
fuel (115—145 octane), so that the saving in 
operating costs is relatively small '. 

A different line of development is being fol- 
lowed by the British firm of D. Napier & Son 


1 Wright Turbo-Cyclones are fitted in later Lockheed Super 
Constellation versions, in the Douglas DC-7 and the Lockheed 
Neptune naval reconnaissance aircraft. 


Ltd., of Acton, London. Their Nomad compound 
engine combines a /2-cylinder two-stroke diesel 
engine with an exhaust gas turbine, which in 
turn drives a multi-stage axial-flow compressor 
to supercharge the diesel engine. In tests this 
combination has produced relatively high per- 
formance (over 3,135 h.p.) with low fuel 
consumption. For operating altitudes of up to 
25,000 ft. and speeds of 0 to 380 m.p.h. specific 
consumption is between .327 and .345 Ibs/e.h.p. 
per hour. 


Development of the Nomad 


Napier began preliminary work on compound 
engines during the latter years of the war, when 
they were producing the 24-cylinder Sabre in 
large numbers for the R.A.F. This work was 
undertaken because the turbojet and turboprop 
engines then available were suitable only for 
fighters, bombers and transports of small range, 
but not for long-range naval reconnaissance air- 
craft or intercontinental transports, because of 
their high fuel consumption. The first compound 
engine project to be announced was the E.124, 
which was designed for aircraft of the Bristol 


Brabazon and Saro Princess class. 


In view of the relatively limited potential 
market for engines in this power bracket, Napier 
turned their attention to the design of an engine 
of only half the power, the first Nomad NNm. 3 
or E. 125. Several full-size models were built, and 
subjected to extensive operating tests. With a 
weight of 4,200 Ibs. they had a take-off power 
of 3,000 h.p. plus 320 Ibs. residual thrust. 


The experience gained with the E. 125 enabled 
a simplified version of the Nomad (E.145 or 
NNm.6), weighing 1,000 Ibs. less, to be deve- 
loped. This was shown to the public for the first 
time at the 1953 S.B.A.C. Show. It combines 
greater power (3,135 e.h.p.) and lower fuel con- 
sumption. Yet another version, the NNm.7, 
with a take-off power of 3,560 h.p. has since 
been announced. 


Mechanical lay-out of NNm. 6 


As the accompanying drawings and photo- 
graphs disclose, the Nomad NNm.6 is com- 
posed of two main units, a diesel engine and a 
compressor-turbine group, the latter connected 
via an infinitely variable gear to the propeller 
shaft. A point of interest is that the NNm. 6 is 
designed to drive a single four-blade constant- 


Napier Nomad NNm. 6 (EB. 145), which develops an equivalent power of 3,135 h.p. (take-off) at sea level and at 2,050 r.p.m., and a max. continuous power of 2,448 e.h.p. at 
1,900 r.p.m. At altitude and a speed of 300 knots max. power is 3,250 e.h.p. at 2,050 r.p.m. 
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The Nomad NNm. 3 (KE, 125), a forerunner of the NNm. 6. Several models were built and subjected to extensive oper- 
ating tests. Here a NNm. 3 (driving contra-rotating propellers) mounted in an Avro Lincoln for test purposes. 


speed propeller, whereas the earlier NNm.3 


drove two three-blade contra-rotating propellers. 


The diesel unit is a liquid-cooled 12-cylinder 
horizontally-opposed valveless two-stroke engine, 
whose magnesium-zircon crankcase is split on 
its vertical centre-line. The two cylinder blocks 
are aluminium-alloy castings; the cylinder liners 
are of copper-chromium alloy. The pistons are in 
two parts, with the upper portion in austenitic 
steel, which can withstand temperatures of 
upwards of 600 ° C at the centre of the crown 


Cut-away drawing of the Napier Nomad NNm. 6. 





at full power. The elimination of all valves 
makes for valuable structural simplification. 
Design and arrangement of inlet and exhaust 
ports, combustion chamber and fuel injector 
(placed centrally in the combustion chamber), 
ensure good mixing of fuel and combustion air. 
The scavenging system used is particularly effec- 
tive and works with minimum pressure losses. 


The axial-flow compressor, which super- 
charges the diesel unit and is driven by the 
exhaust gases, is housed beneath the crankcase. 


rap: 
Se br 


It has twelve stages, a maximum pressure ratic 
of 8'/s to 1 and an air mass flow of 13 lbs./sec 
Adjustable inlet guide vanes are used to obtain 
optimum efficiency and full utilization of 
pressure even at low flying speeds. The rotor 
and stator blades of the first five stages are steel, 
the remaining stages aluminium-bronze. 


The three-stage ¢vrbine, in which the exhaust 
gases are almost entirely expanded, is mounted 
co-axially with the compressor. Residual thrust 
is therefore very small. A certain percentage of 
the power taken up by the turbine is used to 
drive the compressor. On the other hand, the 
surplus power is passed via the infinitely 
variable gear and a special shaft direct to the 
propeller reduction gear. The variable gear was 
designed and developed by Napiers specially for 
the Nomad, on the basis of principles evolved 
by Professor Josef Beier in Germany before the 
war. 


The whole engine is operated by a single lever 
control, which regulates speed (propeller pitch), 
boost and fuel flow. Starting is effected by 
means of an electric starter and twelve sparking 
plugs (one per cylinder); once started, the engine 
runs by self ignition, as is usual in diesels. The 
Nomad can run not only on diesel oil, but also 
on kerosene or wide-cut gasoline, without modi- 
fication to the fuel system. Another valuable 
feature is that it is practically insensitive to 
increases in ambient temperature. Power lost is 
only 2 °/o of take-off power for each 10 ° C 
increase in temperature. As regards engine noise, 
the Nomad is about mid-way between a quiet 


piston engine and a propeller turbine. 


There are two methods of increasing power. 


If normal water injection is used, take-off power 


ao” 
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Diagram of air flow in the Napier compound engine; 

(1) air at intake pressure; (2) air after axial com- 
pression; — (3) air after piston compression ; (4) engine 
exhaust gases. 


can be raised to 3,580 e.h.p., and if additional 
fuel is burned between the engine and the 
turbine it can even be increased to 4,095 e.h.p. 


Application and economy 


To illustrate the advantages of low fuel con- 
sumption in long-range operation, Napier made 
extensive theoretical comparisons of economy. 
These were based on three hypothetical aircraft: 
I—with four turbojet engines of 10,000 lbs. sea 
level static thrust; II—with four propeller tur- 
bines of 3,780 e.h.p. for take-off; I1I—with four 
Nomads of 3,135 e.h.p. for take-off. Gross weight 
of each aircraft is different: I—152,000 lbs.; 
II—140,000 Ibs.; I1I—123,000 Ibs. However, it 
is assumed that each can carry the same payload 
of 25,000 Ibs. over a still air sector distance of 
2,860 miles. 


Lower gross weight: These figures show that 
the aircraft fitted with Nomads has a substan- 
tially lower gross weight than the other two 
(because of lower fuel requirements). As the cost 
price of an aircraft depends roughly on its empty 
weight, it is obvious that a model powered by 
Nomad compound engines will be cheaper than 
a turbojet or turboprop aircraft of the same class. 
Not only is fuel consumption lower, but a 
smaller and hence cheaper aircraft can be used 
for the same transport performance (cf. fig. 1). 


Lower operating costs: The figures produced 
by Napiers for the percentage of fuel costs in 
total direct operating costs are also striking. For 
the turbojet the figure is roughly 35 °/o, for the 
turboprop about 28 °/o, and for the Nomad no 
more than 22°/o or 18 °/o, depending on whether 
kerosene or diesel oil is used. Direct operating 
costs per flying hour, on the London-Bahrein 
route on which the calculations were based, are 
roughly in the ratio 2.5 to 16 to 1.25 for 
turbojet, turboprop and Nomad types respec- 
tively. Prescribed fuel reserves—again for the 
are only 14 %/o of the 





London-Bahrein route 
maximum payload in the Nomad type, while 
corresponding figures for the turboprop and 
turbojet types are 24 %/o and 37 °/o. Finally the 
hypothetical turboprop model would need 62 °/o 
and the turbojet model 120 °/o more fuel for the 
same London-Bahrein run than the compound 
engine type. These figures are based on the 
assumption that all three aircraft burn kerosene. 
If the Nomad were run on diesel fuel, the differ- 
ence in its favour would be even greater. 


Advantages in long-range operations: Under- 
standably enough, the advantages of low fuel 
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DATA FOR NOMAD NNnm. 6 


Main dimensions and weight 


Overall length (without propeller hub) . 119'/.ins. 
QveranwigMi ow a ct 56'/.ins. 
Overall height . are ee 40ins. 
BD. 5a. ks SS i aR ee ee ee 6ins. 
Stroke. ‘ 7*/eins. 
Stroke volume . 41.1litres 
Dry weight 3,580lbs. 


Performance at sea level 


Take-off (2,050 r.p.m.) 

3,135 e.h.p. at .345 Ibs/e.h.p.—hr. 
Max. continuous (1,900 r.p.m.) 

2,448 e.h.p. at .350 Ibs/e.h.p.—hr. 
Cruising (1,750 r.p.m.) 

1,893 e.h.p. at .351 Ibs/e.h.p.—hr. 


Performance at altitude and at 300 knots 


Operational necessity 
3,250 e.h.p. at .333 Ibs/e.h.p.—hr. 
at 11,000 ft. (2,050 r.p.m.) 
Max. continuous 2,584 e.h.p. at .332 Ibs/e.h.p.—hr. 
at 19,000 ft. (1,900 r.p.m.) 
Cruising 2,024 e.h.p. at .327 Ibs/e.h.p.—hr. 
at 25,000 ft. (1,750 r.p.m.) 


Increased power 


Take-off power with water injection. 3,580 e.h.p. 
Take-off power with water injection and 
additional fuel combustion 4,095 e.h.p. 


Performance curves and consumption values for the Napier Nomad 2 (NNm. 6). 


Shaft horse power (left) and equivalent horse power (right) plotted against altitude, and specific fuel consumption in 


Ibs. /s.h.p.—hr. and Ibs./e.h.p. —hr. Curves based on I.C.A.N. standard atmosphere and 300 knots true air speed. 
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Fig. 1: Max. gross weight for a still air sector distance of 
2,860 miles and a payload of 25,000 Ibs. for a turbojet 
aircraft (left; four turbojets of 10,000 Ibs. static thrust 
each), a turboprop aircraft (centre; four propeller turbines 
of 3,780 e.h.p. each) and a type fitted with four Nomad 













































































pound engines can cover very long distances 


NOMAD AIRCRAFT . . . ° ° ° 
CU AO PTRTRET non-stop. The elimination of intermediate land- 
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“ Moe Mt ings may mean that the total elapsed time for a 
compound-engine type on long routes is not 
TURSO aT aACAATT [SPOT CREO much greater than that of a jet aircraft. Figures 
CRUISING SPEED APPROACH CL AND as 
signee PT ovici tow for the London—New York route are shown in 
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fig. 2: a turbojet aircraft covers the distance in 
} cauist 10 hours (with a landing at Gander), a Nomad 
aa type in 11.7 hours non-stop. The difference in 
4 Al . . . 
, WSs time is thus not spectacular, despite the fact that 
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— operations. 
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Fig. 2: Comparison of elapsed time on the London — New 
York run for a turbojet aircraft cruising at 530 m.p.h. 
and a Nomad aircraft with a cruising speed of 353 m.p.h. 
Although the jet aircraft is nearly 180 m.p.h. faster than 
the Nomad aircraft, the difference in total elapsed time 
is only 1.7 hours. The jet aircraft’s indispensable refuelling 


engines necessarily will militate against their use 
in commercial air transport. But for certain 
tasks, such as long-range passenger or cargo 
reconnaissance, 


services, or sea compound 


compound engines (right; 3,135 e.h.p. per engine). The 
diagram indicates that a Nomad aircraft for this pur- 
pose would cost £491,000, the propeller turbine aircraft 


£520,000 and the turbojet model £623,000. sumes about 3 hours, of whic 


on the ground for 1.5 hours. 


consumption are most marked in long-distance have to make intermed 


operations. Unlike gas turbine aircraft, which 


stop at Gander, including descent from 45,000 ft., ap- 
proach and landing, refuelling take-off and climb, con- 


their high consumption, an aircraft with com- 


engines of the Nomad category will doubtless 

find widespread application. In other cases, 

h time the aircraft is actually F — J 

where operating conditions are in favour of gas 

turbine aircraft, the greater economy of com- 

iate landings because of | pound engines may have to stand down for the 
. 


higher speeds of jet engines. 


The Helicopter Presides 


Third International Vertical Flight Congress, San Remo 


O, April 26th one of Sabena’s Sikorsky S-55 seven-seat helicopters 
landed in the centre of Milan after a 870-mile flight from Brussels. Piloted 
who won international fame through his rescue 





by Gérard Trémérie 
flights in the Dutch flood areas in 1953—the S-55 had made the longest 
helicopter flight ever carried out in Europe in order to take part in the 
helicopter contest organized in connection with the Milan Fair. On the 
way it flew over San Remo, where the Third International Vertical Flight 
Congress was held under the auspices of the Milan Fair from April 24th 


to 26th. 


At San Remo, then, the helicopter was in the chair. Discussion was long 
and detailed. The papers read in the legal section of the Congress (chair- 
man: Professor Dr. Nino Papaldo, Rome) and the technical section (chair- 
man: Professor Enrico Pistolesi, Dean of the Faculty of Engineering at the 


University of Pisa) would make a weighty tome. 


al 


“Strictly speaking it was a Red Cross congress,” said the delegates as 
they left . . . This was not altogether surprising, as the main subject for this 
year's Congress was “Helicopter Operations in Natural Catastrophes.” 


How topical this subject is and how urgent is the need for international 
organization of helicopter rescue services emerges clearly from the paper 
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read by Sabena’s Naome. Reporting on Trémérie’s work during the Dutch 


floods, Naome said: 


“When Gérard Trémérie returned to Brussels on February 2nd, 1953, 
after working in the flood area for a day and a night in his small mail 
helicopter, he told journalists: ‘We ought to have had 20 helicopters work- 
ing uninterruptedly for a fortnight... I could then have rescued not a 
dozen, but thousands of persons.’ — On those first two days Trémeérie’s 
helicopter was the only one over the Dutch provinces affected by the 


floods.” 


Why? Because bureaucracy’s voice is heard even where human lives 
are at stake. Because floods, fire, avalanches, earthquakes work faster than 


man’s “official channels.” 


The San Remo Congress set itself to overcome these deficiencies. Its 
proposals—in the circumstances they could not be more than proposals— 
were addressed to the following authorities: 1.C.A.O. was asked to supple- 
ment certain annexes to the Chicago Convention, so as to ensure smooth 
international operations in emergencies; the International Red Cross Com- 
mittee was requested to draw up a register of rescue helicopters available 
in various countries; individual governments were urged to standardize 
rescue measures (flying and ground equipment), to create a common fund 
to finance rescue services and to simplify call-up and frontier formalities 
for such aircraft engaged in mercy missions. 
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My Friend Rozanoft 


“Is the Mystere any good?” 

"A first-class fighter. Proof is that it’s been ordered under your off- 
hore contracts...” 

“But how do you explain the accident?” 

“Accident? What accident? Who was the pilot?” 

"A colonel, with a Russian name...” 

This is how I heard the news, at Los Angeles airport. Ever since leaving 
Paris I had been hurrying from one aircraft to another and had not seen 
a paper. 

It couldn't be Costia? | wouldn't believe it. But, alas, there could be no 
mistake; it was there in black and white. Like so many of our friends 
before him, Rozanoff had given his life to his test flying. 

With his wrestler’s frame and muscles, his great laugh and tall stories, 
he had acquired a superb physical and mental balance which seemed to 
cover him against the risks of his profession. From how many tight corners 
he had extricated himself, with a grin, since the far-off days when I first 
knew him at C.E.M.A.', 

His skill and his luck were proverbial. 

Test Manager to Avions Marcel Dassault, he was regarded by the 
French as the conqueror of the sound barrier. His triumph was complete 
when he crashed through it in level flight, in the Mystére IVB. 

The failure of an electrical circuit? during a flight at low altitude— 
perhaps too low—beat the Knight of the Air and his magnificent mount. 


' Centre d’Essais de Matériels Aéronautiques, pre-war name of the Villacoublay Flight Test 


Centre. 


2 In the Mystére, as in most modern high-speed aircraft, the stabilizer is movable. It is 
controlled by an electric circuit. As the result of a faulty contact or a short circuit the tailplane 
went into “full dive” position. According to eye witnesses, Rozanoff apparently at first thought 
the trouble was due to gusts—the weather was bad—and reacted immediately. He cut off the 
afterburner and throttled back the engine, while the tailplane’s safety device went into operation. 
A few tenths of a second before the impact, the tailplane had returned to its normal position. The 
aircraft must have hit the ground almost tangentially, since it mowed down the grass over about 
ten yards before the wing touched the first time. The accident could have been avoided if the 
demonstration had been made a bit higher... Even before Rozanoff’s death, it had been decided 
to equip the Mystére IVA with a hydraulically-controlled all-flying tail. Such a tail is alse 
mounted in a number of Mystére IIs 


Colonel Rozanoff (left) with Marcel Dassault, the aircraft manufacturer. 
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At the “Popote des Ailes” (flyers mess) at Chaville they will spread out 
the chairs a bit—to hide the gap. As they did for Janin, Bertrand, Decroo, 
Dellys . 

But we shall none of us forget the great pilot, the good pal: my friend 
Rozanoff. 


Georges Février 










y 


Colonel Constantin Rozanoff, at the time of his death Test Manager to Marcel Dassault. 
His fame reached its peak when he broke the sound barrier in level flight in a Mystére IV B. 


With a wrestler’s figure, Colonel Rozanoff was the picture of physical and mental health. 


on 
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C E Y LO N invites the Air Tourist 


BY HAROLD CHAMPION, LONDON 


| country to look to airborne tourist trade 
for a substantial contribution to the national 
income is Ceylon, the island in the Indian Ocean 
which became a British Crown Colony in 1802 
and a self-governing Dominion in 1947. When 
I was there last autumn I found the tourist 
authorities very eager to hear of European ideas 
as to how they could step-up their own income 
from travellers seeking the exotic atmosphere of 
the East. 


That's a change of heart indeed! Two or three 
years ago the Cingalese would have been far too 
proud to admit they needed to earn foreign 
currency in this way. With a booming export 
trade in rubber, tea and copra they saw no reason 
to turn their beautiful country into a holiday- 
maker's playground and, indeed, made it pretty 
clear that tourists were not really wanted at all. 


The attitude to international aviation was of 
the same pattern. Proud of her own national 
airline, Ceylon was reluctant to allow other air- 
except, of 





lines to operate into the country 
course, those with which international regula- 
tions compelled her to enter into agreements. 


All that is different now, Ceylon has fallen on 
hard times. The boom days are over. The 
national exchequer is emptying, external assets 
are fast disappearing, and her eight million 
population, mostly agricultural labourers, see 
hunger and want waiting for them just around 
the corner. 


When all this became clear to the nation last 
August—chiefly owing to the stringent budget 
and abolition of food subsidies—rioting broke 
out in Colombo, the country was promptly 
placed under martial law and the curfew was 
rigidly enforced. After a fortnight of this sort of 
thing everybody realized that it was a waste of 
time to strike against inexorable economic facts, 
work was resumed and the whole population 
was in a frame of mind to listen to what the 
Government advised. The advice was cheerless— 
the only thing that could save Ceylon, the 
country was told, was to tighten belts and work 
harder. “Export or die” was henceforth the order 





of the day. 


It must be remembered that it is only a few 
years since Ceylon emerged from Colonial status 


Roads are of uniform excellence, Scene is up-country, with Adam’s Peak in background. 
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Palm Avenue, Peradeniya Gardens, near Colombo. 


to become an independent Dominion within the 
British Commonwealth. Her future is in her 
own hands—finance, trade, overseas representa- 
tion are no longer controlled from London. 
Ceylon statesmen, most of them able and 
educated men, can therefore be pardoned for 
being conscious of their new power, responsibi- 
lities and status among other nations. It was this 
nationalistic spirit, perhaps, that led them to set 
up Air Ceylon and, in order to bolster it up, 
refuse rights to many other airlines. 


They could afford to do so in those days, just 
as they could afford to be superior about the 
tourist business. For Ceylon ended the war very 
rich indeed. Not only had the Allied nations 
clamoured for the very materials Ceylon pro- 
duced, but they were prepared to pay fabulous 
prices for them. At one time no less than £1'/2 
million sterling was paid into Ceylon’s exchequer 
every week by South East Asia Command just 
for services rendered, for it must be remembered 
that Lord Mountbatten’s Headquarters was in 
Kandy, and hundreds of thousands of troops 
were stationed in the island, or passed through 
it on their way to Eastern theatres of war. 


A charming characteristic of the Cingalese 
people is to take no thought for the morrow. To 
them money is for spending—and on pleasure at 
that. Western economics leave them uninter- 
ested. They take little interest in doctrines of 
hard work unless they are compelled to do so by 
necessity. So their vast overseas balances were 
spent on luxury goods—French perfumes, Italian 
silks, American gadgets. Food was heavily sub- 
sidised. A good time was had by all. 


And when overseas balances began to diminish 
the Korean war brought another boom. It looked 
as if the good times were here for ever. 


The post-war boom ended with the Korean 
war. Today Ceylon finds that her staple products 
are no longer desperately needed, and the things 
she must import—rice from China and Burma, 
capital goods from Europe and America—are 
rapidly soaring beyond her means. 
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So she needs foreign currency, and at last the 
Government realises that one of the country’s 
most valuable assets is her own beautiful face. 
Other lands less exotic, less lovely, are making 
fortunes from tourism, much of it aviation- 
induced. Why not Ceylon? That is the question 
asked in Government circles today. 


What are the omens of success in this field? 


First, perhaps, is the new eagerness of the 
authorities to persuade international airlines to 
fly into the country. The old aloof attitude is 
out. Air Ceylon flies only on internal and local 
routes and the policy of giving the company a 
virtual monopoly is forgotten. T.W.A. and 
K.L.M. are newcomers to the scene, and there 
will be others. T.W.A. reports great American 
interest in the new tourist fares from the U.S.A. 
beyond Cairo to the East and a peak volume of 
tourist traffic to Colombo. “Sky Tourist” fare 
from the U.S. to Ceylon is now $1,238 the round 
trip. T.W.A., the only American line serving 
Ceylon, recently added new schedules from U.S. 
cities to Colombo. B.O.A.C. run one first-class 
and one tourist service weekly from London to 
Colombo. 


Following agreements negotiated between 
Ceylon, K.L.M. and Air France, Sabena will 


probably soon be competing for business. All of - 


which brings smiles to the face of Ceylon’s 
Minister of Finance—albeit, a little late in the 





day. 

But can the country cope with tourists when 
they arrive? What are the hotels like? Are costs 
reasonable? Is the place a seething mass of 
unrest? 


It was to find answers to such questions as 
these that I toured Ceylon. During the last 
twelve months I have visited all the important 
Caribbean resorts, as well as Bermuda, so I am 
in a good position to enter into comparisons. It 
is my opinion that Ceylon could turn out to be 
a very serious rival to all of the so-called “para- 
dise islands” of the West Indies. 


Scene on East Coast of Ceylon, fishing boats in back- 
ground. 





VOLUME 1X No. 6, 1954 




































The beauty of Ceylon is unsurpassed in the 
world. The country has everything—all-the-year- 
round bathing, exotic jungle and mountain 
scenery (wild elephants still roam the jungles 
covering nearly three quarters of the country) 
picturesque villages and customs and, for those 
with antiquarian interests, the well-preserved 
relics of a three-thousand year old civilisation. 


Climate is good. That is to say, you can choose 
which of her several climates you prefer. For if 
Colombo is too hot and sticky for you during 
the monsoons you can take a trip to Kandy or 
Nuwar Eliya. In this latter beauty spot are all 
the amenities of European club life—and you 





need blankets on your bed at night! It is not 
difficult to escape from any part of the island 
which doesn’t happen to appeal to you. The 





Terminal building at Colombo Airport, Ceylon. 


roads are of uniform excellence and, though 
bullock carts and occasional elephants make 
speeding risky, driving is comfortable if you 
don't get careless. 

In Colombo hotels are of the usual inter- 
national type. You can get a thoroughly Euro- 


Up-country scene, Ceylon. 
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pean steak and chips, or a vast Ceylon curry 
(there’s none better in the Orient)—according 
to your tastes in such highly personal matters. 


Up-country—in the mountains or in the jungle 
villages-the hotels are few. The tourist will 
have to rely on accommodation in the Govern- 
ment resthouses, of which there are more than 
a hundred spread over the island in the more 
inaccessible spots. The Government has taken 
their organisation seriously in hand, and at least 
two of them were considered suitable to accom- 
modate Queen Elizabeth when she visited Ceylon 
in April. You are allowed to stay only a day or 
two at one time, for the whole idea behind these 
places is to help the traveller who finds himself 
unable to reach one of the towns in time to get 
accommodation. 































Muslim Mosque, Colombo. 


Now the Government of Ceylon has decided 
to fly the British flag and sing the British 
National Anthem no more. Also, the new Prime 
Minister, strong man Sir John Kotelawala, has 
told the British Government that in future his 
country will only receive a Governor-General if 
he is Cingalese born and bred. In London people 
are asking if this is the signal for a break-away 
from the Commonwealth. 

I don’t think so. All this is the natural expres- 
sion of a new, adult self-respect. Ceylon is aware 
that she cannot live alone, cannot afford to 
antagonise the West. And it is for this reason 
that so much importance is attached to her 
decision to internationalise the air traffic to and 
from the Island. 

When I was last in Anuradhapura I stood 
before the two thousand year old statue of the 
Buddha and mingled with the crowds of folks 
who had come from all over the country to 
worship at one of the most sacred shrines of 
their religion. A golden oriole flashed out of the 
jungle, circled above us and then was gone like 
a shaft of sunlight behind a cloud. In the distance 
was the whirring of an Australian tractor break- 
ing up virgin soil for cultivation. 

That is the perfect picture—or so it seems to 
me—of Ceylon, Pearl of the East. 














Forecasting the Weather 


BY PROFESSOR JEAN LUGEON 


DIRECTOR OF THE SWISS CENTRAL METEOROLOGICAL OFFICE 


CHAIRMAN OF THE EUROPEAN ASSOCIATION OF THE WORLD METEOROLOGICAL ORGANIZATION 


A great scientist of the beginning of the last 


century once said: “Weather forecasting is 
science’s most complicated problem.” This state- 


ment retains its full validity today. 


Why does the meteorologist meet so many 
difficulties in his daily task? Principally because 
weather is extremely variable, never remaining 
the same even in small regions, and because the 
many different physical factors which go to 
make it up—atmospheric pressure, temperature, 
humidity, condensation, clouds, precipitation 
(rain, snow, etc.)—frequently appear to vary 
quite independently of one another. If these 
factors were the keys on a piano, one could play 
on them an infinite variety of tunes which would 
never resemble one another. Thus the elements 
of our atmosphere combine every hour to create 
a new symphony. 


There are several kinds of weather forecast. 


Long-range weather forecasting, a week or a 
month ahead, has made some progress during 
recent years. But we are still in the experimental 
stage, and accuracy does not exceed 60 to 65 °/o 
for a forecast of very general nature. 


Eminent scientists who have been working 
on the subject for the past ten years or more 
believe that results can be improved by using 
powerful electronic computers, since the whole 
evolution of the problem rests on vast numbers 
of calculations, some of them of general, others 
of particular validity. 


Long-range forecasts can only be based on 
secular variations in weather, whose nature is 
more or less periodic. However, these periods or 


1 and 2 Observation tower at a meteorological centre, with measuring equipment for wind direction and force, whose 
readings are electrically transmitted to the recording apparatus inside the centre. 
gauge (left). 


Sheltered thermometer and rain 








waves are unfortunately very long—several 
decades—and as we have only about 150 years 
of regular meteorological observations to draw 
on, it is difficult to work out accurate conclu- 
sions for the future from them. When the 
weather has been carefully observed day by day 
for something like ten centuries, its rhythm will 
be sufficiently well known for the meteorologist 
to make accurate long-range forecasts. 


On the other hand, short-term forecasting, 
for 24 or 48 hours, is entirely possible in many 
cases, and it is for this purpose that all countries 
have created central meteorological services to 
control the network of observatories in their 
territories. 


A meteorological observation staticn is equip- 
ped with a whole series of apparatus for record- 
ing the variations in the principal atmospheric 
elements. 


Major stations have a small tower (fig. 1) 
carrying the anemometers and wind vanes to 
measure the direction and force of the wind, 
and a shelter (fig. 2) containing various types 
of thermometers and hygrometers protected 
against the direct rays of the sun, since tem- 
perature must always be measured in the shade. 
Alongside there is a rain gauge, in some cases 
evaporometers and, on the ground, geo-thermo- 
meters whose readings are particularly useful 
for agriculture or the forecasting of frost—on 
runways, for example. 


3, 4and 5 Cirrus clouds formed by rising warm air masses at about 8,000 m over the Breithorn (left); — Cirrus clouds at about 10,000 m, first sign of impending change in the 


weather (centre); - 
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Characteristic cloud formation for a warm front sky: cirrus at about 10,000 m with some altocumulus (5,000 m). A veil of cirrostratus on the horizon (right). 
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begins. 


First class meteorological stations also have 
numerous instruments for recording solar radia- 
tion as well as, of course, the barometer, the first 
essential in meteorology. 


The observer, who reads his instruments 
several times a day, also includes in his code 
message all the types of cloud he sees, estimating 
their height or, if possible, measuring it with 
various kinds of cloud projector, including the 
ceilometer, which measures cloud ceiling to 


within ten kilometres. 


Everybody knows that as fine weather turns 
to bad, the sky gradually becomes covered with 
high clouds. First these are cirrus cloud (figs. 3, 
4,5) at about 10 km., then cirro-stratus and 
these are high clouds. 
Then come the medium clouds, such as alto- 
cumulus (fig. 6) and, finally, shortly before the 
rain, the alto-stratus (fig. 7) which generally 
reach up to 3,000 or 4,000 m. 


cirro-cumulus (8 km.); 


6 Sky clearing. The bank of altocumulus, attacked by 
breaking up. 
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7 Altostratus (4,000 m) over Nice, shortly before the rain 


a mass of warm air, is fast 


densation level (lower cloud limit) at about 2,500 m. 


Low rain clouds, of the nimbus or strato- 
nimbus_ type, 
(figs. 8, 9). To this classic succession must be 
added the so-called good weather clouds, such 
as the strato-cumulus (fig. 10), which reach 
2,000 to 3,500 m., and the various kinds of 
cumulus (fig. 11). Overhead fog can also be 
regarded as a cloud in the anticyclone period. 


sometimes brush the ground 


Storm clouds, unlike the foregoing, are of verti- 
cal formation (figs. 12, 13). There are also oro- 
graphic storms, most of which are caused by the 
rising of humid air along the slopes of moun- 
tains (figs. 14, 15). The influence of mountains 
may make itself felt at very high altitudes 
through wave formations which reach the level 
of the highest clouds at 10,000 m. or more. 


Whereas the majority of the clouds which 
mark the transition from good weather to bad 
are more or less stratified, the clouds which form 
inside barometric depressions along what is 


8 Rain falling from a high 


11 Thunderstorm cumulus in rapid development; con- 





10 Cumulus and strato-cumulus clouds, characteristic of 
fine weather (taken from a glider over Muottas Muragl, 
Engadine), 


known as a cold front are also, like the storm 
clouds, of vertical formation. 


At mountain observation stations the forma- 
tion of ice and frost frequently makes it difficult 
to make certain observations, such as the direc- 
tion and force of wind (fig. 16). For this reason 
heated anemometers have been made. An excel- 
lent example can be seen at the Santis observa- 
tory, at 8,200 ft. where the wind cup element 
is electrically heated (fig. 17). 

It is not sufficient for the forecaster to make 
observations on the ground. Three-dimensional 
observations are essential. For this reason all 
major countries have set up aerological stations 
which release one or two balloons with radio- 
sondes every day (fig. 18). This very light appa- 
ratus transmits by radio signals of temperature, 
pressure and humidity which are received on 
the ground and enable force and direction of 
upper air movements to be determined. 


nimbus cloud. 
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9 Féhn approaching from the south at 4,000 to 5,000 m above the Bernina massif (photograph taken from a glider at 


4,200 m). 


The data provided by the radio-sondes make 
it possible to construct weather maps covering 


the air space up to 15 km. in altitude. 


For short-term forecasting the meteorologist 
can draw on a very large network of well- 
equipped meteorological stations spread over all 
the continents. These stations telegraph their 
weather observations several times a day to the 
central office in their own country, who then 
radios them to other countries at times fixed by 
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12 Formation of a thunderstorm anvil above a dissolving cumulus cloud. 


international agreement. Ships at sea also send 
out meteorological messages to the centres. 
These observations, transmitted by special tele- 
graphic codes evolved by the World Meteoro- 
logical Organization with headquarters in 
Geneva, are entered on large maps known as 
weather charts (figs. 19, 20). Each central insti- 
tute has a technical organization for the recep- 
tion and decoding of messages. When all the 
information has been entered on the map, gener- 


ally one to two hours after receipt of the mes- 
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sages, the meteorologist studies the weathe: 
over the greater part of the northern hemisphere 
He draws the isobars joining up points wher« 
barometric pressure is the same, and the iso 
therms or lines of equal temperature, and shades 
in regions where there is rain, using different 
coloured lines to denote the limits of polar 
maritime, tropical, etc. air masses, makes cal- 
culations and graphs and finally formulates his 
diagnosis of the weather. The meteorologist, 
sounding out the weather over continents and 
oceans, is like a doctor examining his patient 
Then, with the assistance of a great number of 
highly complicated rules on the continuity and 
variations in the great weather cycles, he com- 
piles his forecast, which is thus a very condensed 
result of much laborious work. These messages, 
read out a few minutes later on thé radio, are 
couched in popular language, so as to be com- 
prehensible to all, but it should not be forgotten 
that they are general forecasts and not a hard 
and fast prediction. The time available for 
diagnosing and forecasting is short, one to two 
hours at the most. Here is one of the reasons 
why the meteorologist cannot always go far 
enough with his calculations. This will always 
be the case, since atmospheric changes are more 
rapid than reasoning. A fully mathematical 
prediction would take several days to prepare 
and would thus be completed much too late. As 
the main thing is to be quick, use is made of 
empirical formulae, where personal judgment 
and, above all, flair play a leading part. Not 
everyone can become a good weather forecaster, 
any more than a good artist. 

Many of these rules are based on the experi- 
ence gained during a long career. The official 
forecaster, university trained (physicist, mathe- 
matician or engineer) also needs a good memory 


13 Mammatus connected with a storm front at medium 
altitude. The horizon is covered by dense cirrostratus. 
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16 Observation tower at Santis observatory (2,500 m),. 


The ice has been removed from the ladder. 


sO as to prepare his reports on the laws of ana- 
logy, remembering similar situations already 
encountered. This exacting work is often dis- 
appointing, as the forecast does not always prove 
correct, partly because of the gaps in the inter- 
national network—in particular a shortage of 
upper air soundings—or when weather pheno- 
mena develop very rapidly. For example, the 
ocean squalls which arrive over Switzerland at 
60 m.p.h. and cover the whole distance from 
Bordeaux to Zurich in one morning make it 
impossible to prepare accurate forecasts for more 
than about ten hours unless the weather beyond 


14 Arcus or typical mountain cloud at medium height 
above the peak of Mont Blanc. Cirrus filosus on the hori- 
zon. 
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17a and 17b Anemometer with de-icing equipment at Santis observatory. Left, the iced-up wind cups; 


three minutes’ heating. The apparatus is rotating. 


the French Atlantic coast is known. This illus- 
trates the great importance of a very close net- 
work of ships observations between Europe and 
America, since storms come to us from the West. 

In Switzerland about 84 °/o of all forecasts are 
accurate; the rest are doubtful. The meteoro- 
logist may, for example, have forecast rainy 
weather for the next day, and there are only 
showers; or fine weather, and it turns out to be 
fairly cloudy. Although strictly correct, such 
forecasts are often criticized unjustly by the lay- 


right, after 


man on a simple question of incorrect inter- 
pretation of terminology. On the other hand, 
four per cent of the 24-hour forecasts are com- 
pletely wrong. This will not change for many a 
generation, for the reasons explained above. 
Sudden phenomena (local tornadoes, certain 
storms, hail fronts) can never be forecast in 
Switzerland more than four to eight hours in 
advance. These brusque variations, complicated 
by the mountainous countryside, are given in 
the forecasts for the next 24 hours only as 


15 A fine morning with a horizontal band of stratocumulus over the sunny side of the valley, above Zermatt. 
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18 Swiss radio-sonde. 


approximate indications. Messages will for 
example be worded: the weather remains stormy, 
but it is not possible to forecast a day in advance 
where and when the storm will break within our 
frontiers. In certain stable situations, for instance 
in winter, when south west winds prevail, 
weather has a certain continuity; it varies little 
from one day to another, so that it is possible 
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21 Recording cylinder of the Swiss radio detection equip- 
ment for electric disturbances (with rotating frame aerial). 
The black points on the chart indicate the exact azimuth 
of the various electrical charges of a thunderstorm 
(atmospherics). 


to forecast that the temperature will remain mild 
for several days, dooming winter sports at the 
lower altitudes. In summer, when the great 
Russo- Asiatic anti-cyclone extends to the Atlan- 
tic Ocean, the dry north winds keep the weather 
fine over long periods, similarly predictable on 
the principle of continuity. Apart from these 
official forecasts, which need specialized per- 


19 Synoplic weather chart for June 4th, 1952. Antieyclone over central Europe. The white 20 Weather chart for January 
circles over many of the observation stations indicate clear skies. The small arrows show Stormy winds are blowing as 
wind direction. The black lines, known as isobars, connect up points of equal atmos- of the continent. 


pheric pressure. 
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22 Rotating frame aerial of the Swiss weather detection 
equipment, which can detect thunderstorms from several 
thousand miles, 





sonnel, it is sometimes possible for the layman to 
judge the next day’s weather himself, without 
international network or radio. We need not talk 
here of the pseudo weather prophets with no 
scientific knowledge. In order to make /ocal fore- 
casts knowledge of the complicated mechanism of 
pressure, temperature, clouds, winds, etc. is need- 
ed. A good elementary training in meteorology 


Ist, 1949. A deep depression is centred over Ireland. 
far as central Europe. Very bad weather over the west 
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is essential. The accuracy rate for these local 
forecasts is low, not more than 60 per cent 
at the best. Therefore do not ask one of the 
“locals” to forecast tomorrow's weather for you 
unless you are sure he has seriously studied a 
textbook on meteorology. 


During the last war no _ meteorological 
information was received in Switzerland from 
the international telecommunications network. 
Under these conditions, weather forecasting 
becomes extremely difficult, if not impossible 
in many situations. Not knowing the movements 
of air masses over the continent, not knowing 
where are the great depressions which bring us 
bad weather when they are situated to the north 
of the country or good weather when they are 
over the Mediterranean, the Swiss meteorolo- 
gists had to find indirect methods of getting 
information. The central office in 
Zurich built radio-electric equipment to record 
the electrical disturbances caused by storms at 
a great distance (the interference heard on the 
radio), to sound the atmosphere along latitudes 
and longitudes over several thousand kilometres 
(figs. 21, 22). 


weather 


These new methods fill to a certain extent the 
gaps in the network and render valuable service 


in the diagnosis of the weather over the con- 
tinent. 


Since 1945 many meteorological services in 
four continents have recognized the value of 
radio-electric tracking of storms by means of 
electronic instruments. A world radio meteoro- 
logical network is now well on the way towards 
realization. Equipment is already in operation in 
Britain, France, Argentina, India, the United 
States, Japan, the Belgian Congo, Switzerland, 
etc. 


If the problem of weather forecasting is 
extremely complex from the scientific point of 
view, it is no less so from the point of view of 
its mumerous applications to everyday life. 
Weather forecasts are used by a great many 
people, not only normal townspeople, but also 
farmers, sports enthusiasts, flyers, military, doc- 
tors, hydro-electric engineers, etc., all of whom 
frequently require very different information 
on one or other aspect of future weather. It is 
difficult to satisfy everyone. It can, of course, be 
done with the above-mentioned degres of accu- 
racy, but if suitable information had to be given 
to meet everybody's needs, weather bulletins on 
the radio would become much too long. For this 
reason certain central meteorological offices 
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have organized a special telephone information 
service, through which anyone can make enqui- 
ries at any moment on the conditions in which 
he is specially interested: snowfall for the skier, 
wind for the boatsman, rainfall or sun for the 
farmer, etc. 


Meteorology, or more particularly climato- 
logy, also interests medical circles. But here too 
the problems are extremely complicated. Despite 
the combined efforts of a great many doctors 
and meteorologists, it has not yet been possible 
to ascertain the correlation between certain 
meteorological phenomena and illnesses. For 
example, the question ‘of the effect of the 
weather on rheumatism is far from being solved, 
and it similarly is not easy to explain the reason 
why the balmy Féhn depresses many people, 
while the influx of polar air revives them. 


Meteorology is a fascinating science because 
it affects the lives of us all, but it is a pity that 
far too few people take a serious interest in it. 


It is easy to criticize, but those who decry the 
long and persevering efforts of professional 
meteorologists should remember the saying of 
Henri Poincaré, one of the greatest mathemati- 
cians of all times: “Better an uncertain forecast 
than no forecast at all.” 





America’s 
First Jet Transport 






O. May 14th, two months ahead of schedule, 
the prototype of the Boeing Stratotanker/Strato- 
liner transport was rolled out of the assembly 
shed at the plant of Boeing Airplane Co., Seattle, 
Washington. The “historic” event was watched by 
hundreds of company employees at the birth- 
place of America’s first jet transport. 
Such technical details as are available on the 
new type were published in Interavia No. 4, 
1954, and latest data are shown in the review 
of long-range airliners in the present issue. 
Boeing has already begun ground tests and 


plans to make the first flight in mid-June. 
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Prior to setting out on their first ferry flight, ‘“‘green’’ R.A.F. ferry pilots must accomplish 
a seven-day survival course in Labrador Forest. They set out from Goose Bay air base, 


Labrador. 











Ready to go: Master Pilot A.S. «Murk Murkowsky, End of the second stage. 
R.A.F., has his harness adjusted before taking off from 


Montreal for Goose Bay, Labrador. 





A Sabre approaches to land at 
Bluie West One, Greenland, a U.S.A.F. base. 


Take-off. An R.A.F. Sabre leaves its characteristic smoke trail as it heads for the next 
intermediate stop,‘ Labrador. 


“SABRES” cross 


O, February 13th, 1952, the United States, Canada and Great Britain 
signed an agreement under which the Royal Air Force—equipped with 
obsolescent Meteor and Vampire fighters—was to be supplied with 375 
North American F-86 Sabre fighters, the first swept-wing aircraft to go 
into service with the R.A.F., pending quantity production of the Hawker 
Hunter and Vickers-Supermarine Swift. The airframes were to be built 
under licence by Canadair Ltd., of Montreal, and paid for by Canada under 
its military aid programme for Britain; Canada also paid for some of the 
engines, while the U.S.A. financed most of the engines and the instrumen- 
tation, at a cost of about $50,000,000—or about 30 per cent of the total 
of $150,000,000. 


Sabres line up at the giant R.C.A.F. Station at Goose Bay, Labrador, after the first stage 
of the ferry flight. 

Great activity at Goose Bay. An R.A.F. Handley Page 
Hastings transport has arrived to take care of any equip- 
ment needs discovered during the first stage of the flight. 











iY 


Same scene, different location. Line-up at Bluie West One. 






















S| the Atlantic 


ain Canadair turned out its Sabres in record time, and the first batch was 
delivered to the R.A.F. on January 2nd, 1953. The contract has since been 


79 completed months ahead of schedule, and all 375 aicraft have been flown 
go across the Atlantic and delivered to the R.A.F.’s Second Tactical Air Force 
med in Germany, which forms part of N.A.T.O.’s air arm in Central Europe. 
ile Production of Sabres-now equipped with Avro-Canada Orenda engines— 
ler is continuing at the Canadair plant. They are more powerful than the 
he R.A.F. Sabres and destined for the Royal Canadian Air Force, which main- 
n- 


tains twelve N.A.T.O. fighter squadrons in Europe. Delivery to Europe 
continues to be by air. The photos on these two pages (British Crown 
Copyright) illustrate how the North American-Canadair Sabres were 





ferried to the Royal Air Force in England. 
Over the Greenland ice-cap. Altitude, 35,000 feet. 











Preparing for another take-off. An R.A.F. corporal clears the frost from a Sabre at the End of journey. A convoy of Sabres has arrived at the Maintenance Unit of R.A.F. 
Greenland air base. Station Kemble, Gloucestershire, England. 


Meanwhile, R.A.F. ferry pilots are being briefed for the next stage of their flight. Ferry flights continue. Here is a line-up of Mark 5 Sabres, Avro Orenda-powered and built 
by Canadair, destined for the R.C.A.F. in Europe. 
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AVIATION POLITICS 


@ European Air Transport Conference at Stras- 
bourg 


The Conference on the Coordination of European 
Air Transport called by I.C.A.O., at the suggestion 
of the Council of Europe, which opened at Stras 
bourg on April 21st, has aroused unexpected 
interest in non-European countries. Observers 
have been sent by Abyssinia, Argentina, Australia, 
Canada, Egypt, Honduras, Israel, Japan and the 
United States... Many people see in this Con- 


ference an attempt by the European members of 


1.C.A.O. to create a counter-balance to the in- 
fluence of the United States—frequently regarded 
as “dominating’—on the policies of the Inter- 
national Civil Aviation Organization. 

Of the four working committees—First Eco- 
nomic Committee, Second Economic Committec, 


Because the of Russianveto, 
the Allied Council in Aus- 
tria has been unable to lift 
the restrictions on Austrian 
aviation. A special card 
issued by the Austrian 
Aero Club shows the im- 
patience the Austrian pub- 
lic feels at this new post- 
ponement of aviation 
rights. 


hrt 






USTERREICHISCHER - AERO-CLUB - S.V. 


Technical Committee and Facilitations Committee 
the three last mentioned were concerned with 


* Extract from Jnteravia Air Letter, daily international 
news digest in English, French and German. All rights 
reserved. 


Opening of the Third International Vertical Flight Con- 
gress in San Remo, April 24th to 26th, 1954. Left to 


right: Prof. Dr. Ing. Enrico Pistolesi (Chairman of the 
Technical Congress), Prof. Giovanni Asquasciati, Mayor 
of San Remo, Prof. Dr. Paolo Emilio Taviani, Italian 
Minister of Defence, Prof. Dr. Nino Papaldo (Chairman 
of the Legal Congress), Alfredo Verde, President of the 
Genoa court of appeal (behind), Prof. Nicola Macedonio, 
Secretary General of the Congress. 





Dr. Claudius Dornier, the 
well-known German air- 
craft designer and indus- 
trialist now living in Zug, 
Switzerland, celebrated his 
70th birthday on May 14th, 
1954. He joined Count Zep- 
pelin’s Luftschiff bau Frie- 
drichshafen in 1910 as test 
engineer and turned to the 
design of flying boats du- 
ring World War I, later 
founding the Dornier 
works, which brought out 
the giant Do-X flying boat 
in 1929. It brought its 
designer world fame. 


more or less routine work, whereas certain sharp 
differences in opinion came to light in the First 
Economic Committee. In a surprise move, the 
Scandinavian countries (Sweden, Norway, Den- 
mark) proposed a multilateral agreement to grant 
full Fifth Freedom rights in Europe for an experi- 
mental period of five years. As this proposal met 
with strong opposition (United Kingdom, France, 
Italy, West Germany) the Scandinavians agreed 
that the present system of bilateral agreements 
should remain in force as regards route planning. 


Another proposal was put forward by France and 
Holland, that of route exchange agreements, to be 
concluded between the companies concerned and 
submitted for government approval. 


Finally mention should be made of a Belgian- 
Luxemburg-Dutch application for the creation of a 
permanent European Civil Aviation Conference. 


As the Strasbourg Conference is continuing at 
the time of writing, the fate of the various pro- 
posals cannot be foretold with confidence, though 
it seems likely that some form of permanent 
European air transport organization will be estab- 


lished. 


@ U.S. defence budget cuts 


The House Appropriations Committee has 
agreed to defence funds to a total of $28,680,706,500 
for the 1954-55 fiscal year which begins on 
July 1st. This sum is $1,206,348,500 less than the 


Professor Jacob Ackeret, head of the Aeronautical Division 
of the Swiss Federal Institute of Technology in Zurich 
(centre), on a visit to the Arnold Engineering Develop- 
ment Center at Tullahoma, Tennessee. Here he is seen 
with Lieutenant Colonel Lloyd F. Ryan (one of his former 
students, left) and John M. Wild, operating contractor 
at the Center (right) inspecting the plastic model of an 
engine test installation. 











What's in the Air? * 


total originally requested by the Government. 
According to the Committee’s report, the Armed 
Services have a large sum still unspent from pre- 
vious appropriations, estimated at $48,000,000,000, 
so that they have a total of $76,680,706,500 
available for 1954-55. The new allocations (cuts 
in brackets) for the three services are as follows: 
Army $7,615,523,000 ($595,477,000); Navy 
$9,705,818,500 ($209,181,500); U.S. Air Force 
$10,819,310,000 ($380,690,000).—Overall = man 
power will be 3,200,900 in 1955, or 202,000 less 
than on December 31st, 1953, but twice as many 
as before the Korean war. 


@ Russian veto on Austrian civil aviation 


The Allied Council in Austria meeting to 
discuss the raising of the restrictions on Austrian 
civil aviation, finally had to turn down any such 
modifications because of the veto opposed by the 





Paul Devinat, French Secretary of State for Civil Aviation, 
took part in the flight testing of the S.N.C.A.S.0. SO. 1221 
Djinn helicopter (pilot Jean Dabos). 


Russian member, General Kraskovitch. ‘The 
Austrians had applied for authorization to form 
the following: an air traffic control service, an 
aviation weather service, an Austrian airline, an 
airport management company for _ Vienna- 
Schwechat and an Austrian air rescue guard. 


AIR TRANSPORTATION 


@ British air transport in 1953 


Preliminary statistics issued by the British Ministry 
of Transport and Civil Aviation give the following 
traffic figures for the Government Corporations 
and private carriers, together with percentage 
increase or decrease over 1952: 


B.0.A.C. B.E.A. Private 
com panties 
1953 1953 1953 

(over 1952) (over 1952) (over 1952) 
Passengers 289,339 1,629,556 238,673 
(+6.0%) (+21.8%) (+95.7%) 
Freight 6,169 16,927 39,422 
(short tons) ( " 2.6%) (4 8.2%) (+ 209.6%) 
Mail 3,336 6,398 28 


(+9.5%)  (—0.6%) (+47.4%) 


(short tons) 
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@ U.A.T.'s South African services 


The Johannesburg agency of Union Aéro- 
maritime de Transport announces that the com- 
pany plans to replace the Comets hitherto used on 
its Paris-Johannesburg services by Douglas 
DC-6Cs. The route envisaged for the combined 
first and tourist class Le Parisien service (22 first- 
class and 22 tourist-class seats) is said to be Paris- 
Algiers-Duala-Johannesburg (to be opened at 
the end of May or beginning of June, if South 
African authorization is obtained). 


e S.A.S. negotiating equipment-sharing deal 


Scandinavian Airlines System is reliably reported 
to be negotiating with an American carrier for the 
joint purchase of five to seven large transports, 
thought to be Douglas DC-7s, to be used by S.A.S. 
during the summer season and by the American 
airline during the winter. Reason for the projected 
deal is said to be shortage of dollars. 


INDUSTRY 


@ Fifty billion lire for extension of Fiat works 


Fiat S.A.’s General Meeting held in Turin 
approved the firm’s report for 1953, which shows 
a net profit of 9,574,680,222 lire (dividend, 63 lire 
per, share). A total of 50,000,000,000 lire is to be 
spent on plant improvements in 1954, or twice as 
much as last year. Board Chairman Professor 
Vittorio Valletta read a report on the reasons for 
the present crisis in the Italian aircraft industry. 
Export prospects, he thought, were good, but 
Government orders would be necessary to bridge 
the gap until export contracts materialized, since 
the aircraft firms could not live on private orders 
alone. 


@ Eleven “DC” aircraft monthly 


Douglas Aircraft Co. is building an average of 
six DC-6s and five DC-7s a month. A total of 75 
civil transports was delivered in 1953. 


@ Cost of Boeing B-52 


U.S. Air Force officers have told the House 
Appropriations Committee that the cost price of 
the Boeing B-52 ecight-jet bomber, production of 
which is starting up at Boeing’s Seattle plant, will 
be no less than $8,700,000 each.—The figure of 
$3,600,000 recently given by Assistant Air Force 
Secretary Roger Lewis is thought to apply to later 
large-scale production models, while the higher 
price cited is for the pre-production versions. (The 
first B-52s will even cost $20,000,000, including 
cost of prototype development, tooling etc.) 


@ Japanese titanium production 
The Japanese authorities plan to grant the 


titanium industry a loan of 300,000,000 yen and to 
assist it with further subsidies. The Ministry of 





Meteor NF’. 14 two-seat night fighter, in production at 


equipped with the latest American search radar. 


Trade and Industry expects an annual output of 
700 to 800 tons of titanium. 


FLYING EQUIPMENT 


e A number of British newspapers have published 
details of Hawker Hunter production, stating that 
production had been badly held up, and the type 
would not be in squadron service before 1955.- 

Meanwhile, Jnteravia’s London correspondent 


states that there is no truth in these reports. 
Certain structural modifications have been made, 





The Czechoslovak Z 126 Trener sports and training two- 
seater, 


in particular to the dive brakes, but a good number 
of Hunters are already completed, and formation of 
the first HWunter squadron began in May 1954. 


e@ According to American sources, the fighter 
(F. 23) under development at English Electric will be 
capable of speeds of 1,000 m.p.h. in level flight. 
Power plant envisaged is said to be (two?) 
Armstrong-Siddeley Sapphire turbojets. 


e A prototype of the | 7ckers-Supermarine 525 Navy 
fighter ordered in quantity under the Super 
Priority programme has been completed and 
begun flight testing. 


e@ A new version of the Chance Vought Cougar Navy 
jet fighter, the F9F-8, began flight testing shortly 
after the beginning of the year. The type has since 
gone into production and will replace the F9F-6 
and F9F-7.—The new Cougar has better flying 
qualities and higher speed and range than earlier 


Old 1961, the original prototype of the Lockheed Constellation, was made into the prototype of the Super Constellation by 
lengthening the fuselage and is now used as a flying with test bed three different engine types, two Pratt & Whitney R-2800 
piston engines in the inboard nacelles, an Allison YT-56 turboprop in the right outboard and a Wright R-3350 Turbo- 
Cyclone 18 compound engine in the left outboard nacelle. Four YT-56 propeller turbines are to be mounted in the 


Lockheed C-130 military transport. 
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Armstrong-Siddeley’s plant. The NF. 14 is believed to be 


versions. Power plant—as in the F9F-6—is a Pratt 
& Whitney J-48 turbojet.—Structural modifi- 
cations include changes to the wing unit (for 
example, the hydraulically operated slat has been 
replaced by a fixed leading edge). As a result the 
mean wing chord has been increased by about 15%. 
The elimination of the slat-control mechanism has 
simplified not only wing structure, but has provided 
additional space for fuel (30 U.S. gals. in each 
wing half). The fuselage centre portion has also 
been lengthened by 8 inches, and the extra space 
used for another 80 gallons of fuel. 


@ Motokov, of Prague, has published details of its 
Z 126 Trener two-seat sports and training aircraft 
which has been released for export: cantilever low- 
wing monoplane of mixed construction; fixed tail- 
wheel undercarriage. Both pilot’s seats with full 
instrumentation for blind flight. Power plant: 
4-cylinder Walter Minor 4-I/I in-line engine of 
105 h. p. rated power.—Span 33 ft. 834, ins., length 
24 ft. 7 ins., wing area 157.37 sa. ft., gross weight 
1,650 Ibs., max. speed 127 m. p. h., service ceiling 
14,760 ft., range in cruising flight 375 miles. 


POWER PLANT 


e American sources mention for the first time a 
Gyron Junior version of the de Havilland Gyron tur- 
bojet. Take-off static thrust 8,000 Ibs. 


@ Armstrong-Siddeley Motors is flight testing the 
Viper ASV’. 5 turbojet of 1,640 lbs. take-off static 
thrust. For this purpose and so that the engine 
could be tested at high altitudes, an ASV. 5 has 
been fitted in the wing-tip of an English Electric 
Canberra, with a counter-weight in the other wing- 
tip.—This engine type is used in the Percival P. 84 
two-seat trainer, a prototype of which is now 
approaching completion. 


@ The Pratt ¢& Whitney J-75 turbojet, now under- 
going bench tests, develops roughly 15,000 Ibs. 
take-off static thrust without and 20,000 lbs. with 
afterburner. 


ACCESSORIES AND EQUIPMENT 


@ Bocing’s revelation of details of a number of 
systems for braking the landing run of jet aircraft by 
thrust reversal has been followed by announce- 
ments from Fairchild and American Machine & 
Foundry that they are also working in this direc- 
tion. 


@ A number of British firms, including Burgess 
Products and Cementation (Muffelite) Ltd., are 
working on mobile silencers for airports. It is planned 
to mount them on trucks and to use them in parti 
cular during test runs by aero engines, ete. 


@ Super Precision Approach Radar is the name of a 
new radar installation for small and medium civil 
airports and for advanced air force bases. The 
equipment, which serves as landing aid, is built by 
the Boston firm of Laboratory for Electronics Inc. 
and is designed for one-man operation. 


@ Northrop MIMI—Missile Mission Simulator 
is the designation of a test bench for operating trials 
on control equipment for guided missiles. 

































































Flying Diplomats 


Geneva-/nteravia’s home town-certainly boaste« 
the world’s most international airport in the days 
preceding and following April 26th, the opening 
date of the Far East Conference which is now 
endeavouring to re-establish peace in that part of 
the world. American, Russian and British special 
aircraft as well as the scheduled flights of a numbe: 
of international airlines disgorged diplomats and 
conference personnel from the U.S.A., the Soviet 
Union, Britain, China, Turkey, Australia, Korea, 
Indo-China and other countries. The photos on 
this page spotlight the arrival of some of th« 
V.I.P.’s at Cointrin Airport, Geneva. 


1 British Foreign Secretary Anthony Eden; 2 Eden’s 
“twin brother’, R. G. Casey, Australia’s Minister for Ex 
ternal Affairs; 3 U.S. Secretary of State John Foster 
Dulles, with Miss Frances Willis, U.S. Ambassador to 
Switzerland; 4 Yung Tai Pyang, head of South Korea’s 
delegation; 5 Paul-Henri Spaak, international statesman, 
expresses the Belgian Government’s views; 6 Carlos P. 
Garcia, Deputy Foreign Minister of the Philippines, re 
presents his country at Geneva; 7 Red China’s Foreign 
Minister, Chou En-Lai (centre, dark coat) is greeted by 
his North Korean colleague, Lt.- Gen. Nam II, of Korean 
truce negotiation fame (light coat); 8 Chou En-Lai in turn 
welcomes his Soviet opposite number, Vyacheslav Molo- 
tov; behind the latter, Gromyko, of U.N.-New York fame: 
9 Indo-China’s Communist Viet-Minh delegation, headed 
by Viet-Minh Foreign Minister Phan Van-Dong (with 
briefcase), arrived aboard a Soviet Li-2 (DC-3); 10 Ame- 
rican navigators were loaned to the Russians to help 
ferry Soviet diplomatic aircraft on the Schoenefeld (Ber- 
lin) — Geneva run, last lap of the trip from Moscow; pic- 
ture shows Captain Ed Wootten, U.S.A.F., who was 
aboard Molotoy’s Li-2. Wootten speaks a little Russian; 
apart from that, sign language was used. It worked well; 
11 Turkey’s delegation, headed by M. Acikalin (left), Se- 
cretary-General at the Turkish Foreign office, and Lt. 

Gen. R. Troelhun (right), was the first to arrive in Geneva; 
12 Windy city: Soviet diplomatic personnel brave the 
wind at Cointrin Airport. 
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First recommendations on radio aids for 
long-distance navigation were made in the 
final report of a conference of P.I.C.A.O.’s 
Special Radio Technical Division in Novem- 
ber 1946, which was attended by representa- 
tives of 30 countries (and I.A.T.A.). This 
document (Doc 2553; COT/26; p. 25 etc.) 
sets forth the following fundamental require- 
ments for long-distance navigation aids : 


Continuous availability of an indication of 
the aircraft’s geographical position ; 

Continuous visual indications to enable the 
pilot to follow any operationally desirable 
track ; 


Provision for either automatic or manual 
flight ; 

Satisfactory operation despite atmospheric 
or propagational disturbances and the effects 
of terrain ; 

Integration into an overall system provid- 
ing automatic take-off, en-route flight, posi- 
tion reporting, air traffic control and landing ; 


Immediate indication of malfunctioning in 
the aircraft ; 

Indication of 
ground; 


absolute altitude above 


Automatic supervision of ground equip- 
ment alignment, with automatic radical 
change in character of indication in case a 
divergence from proper alignment remains 
outside the tolerance for the particular instal- 
lation, and immediate indication of malfunc- 
tioning to the ground authority ; 

Simultaneous use by an unlimited number 
of aircraft and for both navigation and com- 
munications. 


The following were considered at that time 
as the immediate objectives to be aimed at: 

Coverage with visual or aural indications 
to a distance of at least 1,500 nautical miles 
over water and 750 nautical miles over land ; 

Accuracy such that position fixing errors 
will not exceed 10 nautical miles at distances 
greater than 1,000 nautical miles, or 1 % 
of the distance between 1,000 nautical miles 
and 500 nautical miles, or 5 nautical miles at 
distances of less than 500 nautical miles. 


* 


This was an ambitious and highly opti- 
mistic programme, which could not be met 
by the radio industry. Chief of all, the unre- 
liability of the propagation of low-frequency 
radio waves over long distance (night effect 
etc.) has so far made it impossible to obtain 
the desired accuracy. The figure of 1 % of 
distance (or 10 nautical miles) can only be 
obtained under favourable conditions, which 
are by no means general. The official com- 
muniqué of the Fifth Session of I.C.A.O.’s 
Communications Division, held in Montreal 
from March 9th to April 9th, 1954, and 
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attended by representatives of 28 countries 
and five international organizations, states : 

“ The Division recognized that none of the 
existing long range radio navigation aids 
was suitable for world-wide standardization 
but recommended that until such time as a 
single long distance radio navigation aid 
could be adopted as a standard, Consol (200- 
400 Kc/s), Loran (1.7 to 2 Mc/s) or non- 
directional beacons (NDB) should be installed 
where an interim long distance aid is needed. 
So that those countries which install one of 
these interim aids will not be committed to 
heavy expense that might arise from early 
obsolescence, the Division also specified that 
any such installation should not require a 
replacement before 1964, because of the 
adoption of a single standard by I.C.A.O. 
before that date. It was hoped that these 
measures would encourage installations where 
needed but presently held up because of 
uncertainty as to the immediate future. 

“ The current trend in the development of 
a single standard long distance aid for world- 
wide use was recognized as lying in the field 
of continuous wave transmissions with narrow 
band techniques using appropriate frequencies 
between 10 Ke/s and 150 Kc/s. Several 
systems are now under development—WNava- 
globe-Navarho in the United States, and 
Dectra and Delrac in the United Kingdom 
which show promise of meeting existing and 
future operational requirements, and the 
Division recommended that contracting states 
should be encouraged to continue their 
development and evaluation. Evaluation 
of Low Frequency Loran, which formerly was 
held to show much promise, had been com- 
pleted, but hopes had not been realized, as 
it did not make economic use of the fre- 
quency spectrum and would be excessively 
costly to install and operate. The Division 
therefore recommended that the development 
of this system should no longer be pursued.” 

So much for the communiqué. Long dis- 
tance air navigation (and shipping) will have 
to rely on Consol and Loran for another ten 
years (leaving aside homing on to non- 
directional beacons), and it will be several 
years before it can be decided whether the 
American Navaglobe system or the British 
Dectra and Delrac are suitable for general 
introduction on a world-wide scale. Mean- 
while a brief description of how these various 
systems work may be of interest. 


Consol system 


Developed by C. Lorenz AG. during the war 
under the name of “ Sonne ”’, later renamed 
Consol and also erected by Marconi’s 
Wireless Telegraph Company (United King- 
dom), this long-distance air navigation aid 
so far has stations at Stavanger (Norway ; 
319 Ke/s), Bushmills (Northern Ireland ; 
263 Kc/s), Ploneis (Brittany ; 257 Kc/s), Lugo 


INTERTSAVIA 





Seville 


(northern Spain; 285 Ke/s) and 
(southern Spain ; 315 Ke/s)?. 

Each station comprises three aerials in 
line, which emit a “fan beam” of dot and 
dash signals on either side in an angle of 120°. 
3y appropriate aerial wiring, the beam 
rotates slowly (fig. 7), so that the aircraft’s 
receiver picks up a given number of dots 
followed by a number of dashes (or vice- 
versa). The aircraft’s position line corres- 
ponds to this number and is found from 
special charts or tables (fig. 2). Range over 
water is 950 nautical miles by day and 500 nau- 
tical miles at night ; over land 750 nautical 


1 Other stations erected during the war, but since destroyed, 
were at Bergen aan Zee (Holland), Bayeux, Quimper, Marseilles 
(France), Crete, Warsaw (Poland), Kirkenes and the Lofoten 
islands (Norway). All were built by C. Lorenz AG 


1 SECTOR 
45 SEC. 








Fig. 1.: Diagram of the rotating fan beam of a Consol 
station. At A, 60 dots are heard, at B 30 dashes, followed 
by 30 dots. 
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Fig. 2: Portion of a Consol map (Southeast Midlands) for 
Stavanger (Norway) and Bushmills (Northern Ireland) 
stations. 
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miles by day and 400 nautical miles at night. 
In all four cases the ground wave is used, and 
requires very good airborne aerial and 
receiver. If the sky wave, reflected from the 
Heaviside E layer at night, is used, coverage 
can be extended to about 1,500 nautical 
miles?. However, the above-mentioned accu- 
racies cannot be obtained in more than 95 °%, 
of all cases. Accuracy, although good near 
the perpendicular to the line of aerials, falls 
off steadily on both sides and is, e.g. at an 
angle of 60° to the perpendicular, 3.5 to 
8.5 nautical miles for a distance of 500 nau- 
tical miles by day, and only 13 to 44 nautical 
miles at night ®. For this reason there are ‘‘ un 
reliable sectors ’’’ along the extension of each 
station’s line of aerials, in which no accurate 
fixes can be taken on that station (fig. 3). 
To overcome the principal disadvantages of 
the Consol system, C. Lorenz AG put forward 
two years ago its proposed development of 
the system, the Consol-Omnirange (Consolor 
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Fig. 3: Mean coverage and “unreliable sectors" of 
Stavanger, Bushmills and Ploneis stations. 


or Lomor) and suggested that additional 
beacons be erected at Emden (Germany), 
Reykjavik (Iceland), Gander (Newfound- 
land) and in the Azores and Bermuda °. 

An important advantage of the Consol 
system is the small amount of special equip- 
ment required on board the aircraft or ship. 
All that is needed is the MF receiver gene- 
rally already available for normal commu- 
nications. Though long-distance air transport 
is waiting impatiently for the original 
P.I.C.A.O. recommendations to be put into 
practice and can be expected to spare no 
expense in adopting the most up-to-date 
navigation aids, there is on the other hand 


2 Cf. Eléments de comparaison sur les moyens de navigation a 
grande distance LORAN-CONSOL, by Y. Rampioni, issued by the 
International Air Line Navigators Council in April 1954. 


3 Cf. Dr. Ing. Ernst Kramar : “ Omni Ranges for Long Distance 
Navigation ”. Interavia No. 3, 1952, pp. 159-162. 
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a large group of users—cargo aircraft, smaller 
sea-going and fishing vessels—who will con- 
tinue to require low-cost navigation equipment. 
The interests of the “ little man” in both 
shipping and air navigation were discussed 
at the Bremen conference of the German 
Radio Navigation Committee (May 12th to 
14th, 1954) by Dr. E. Kramar, of C. Lorenz 
AG., who stressed that the Consol system was 
not a competitor but a supplement to Loran, 
Navaglobe-Navarho and Delrac.  I.C.A.O. 
should therefore accept it as a “ long 
service ” standard auxiliary system and not 
merely as a ten-year interim solution. It 
was particularly regrettable, he felt, that the 
only Consol network was in Western Europe 
and extended only as far West as longitude 
30° or 40°, while there was not a single corres- 
ponding station on the other side of the 
Atlantic. If there was a shortage of MF 
frequencies, some of the many existing MF 
non-directional beacons could be converted 
into Consol stations. 


Loran system 


The Loran system (i. e., Long-Range 
Navigation) is also a wartime development. 
The first Loran stations were erected in 1941 
by the Massachusetts Institute of Techno- 
logy, on the American east coast. By the end 
of the war there was a network of 70 Loran 
stations which covered the whole world with 
the exception of Africa, the Middle East 
and Russia. More than 30,000 aircraft, most 
of them bombers and transports, and ap- 
proaching 3,000 ships were equipped with 
Loran receivers. Many of these stations are 
still in operation today, including about 
15 stations round the North Atlantic. 

The Loran system works on pairs of sta- 
tions, or “chains”. Each chain consists of 
two omni-directional transmitters—master 
and slave—which emit at pre-determined but 
different times continuous keyed waves in the 
1.7 to 2 me/s band, with a good dozen 
different keying frequencies for identification 
purposes. An airborne receiver within range 
of the chain thus receives two periodically 
repeated consecutive signals at an interval 


of a given number of microseconds (e.g. 1,000 
to 4,200 » sec, or 0.001 to 0.0042 seconds). 
The time interval between the signals is 
measured electronically in a cathode ray tube 
and produces a hyperbolic line of position 
(LOP) in relation to the chain. The aircraft’s 
position is found by looking up the point of 
intersection of two hyperbolic lines of posi- 
tion for different chains on the Loran chart 
(fig. 4). 

In principle the system is thus based on 
the measurement of the difference in travel 
time (in microseconds), which corresponds 
to a given difference in distance from two 
fixed points (in nautical miles). The geo- 
metric locus of all points in a plane the 
difference in whose distances from two fixed 
points, or foci, is the constant value 2a 
(closest distance of the two branches of the 
curve), is a hyperbola. However, this simple 
geometric situation is somewhat complicated 
by the fact that master and slave, for the 
elimination of ambiguity, do not transmit 
at exactly the same time. 

The process is therefore more like the 
following : the master station sends out its 
40-microsecond non-directional transmissions 
at time 0. A certain group of waves is 
received by the Loran receiver in the air- 
craft and another group by the slave station. 
If the distance between master and slave 
is 260 nautical miles (480 km), for example, 
the master signal does not reach the slave 
until 1,600 yw secs later. The latter replies to 
the signal with a brief omni-directional signal 
of its own, not immediately but after say 
1,000 microseconds. Hence the master signal 
is received in the aircraft at time 0 plus 
travel time I, and the slave signal at time 0 
plus 2,600 microseconds plus travel time II. 
Both are recorded by the electronic chrono- 
meter shown in fig. 5. The cathode ray tube 
of this chronometer has two time bases. The 
top one shows pips from the master station, 
the bottom one those from the slave. The 
lower time base can be shifted laterally, by 
means of an “ electric chain ”. The navigator 
causes the two pips on the scope to coincide 
and reads off the difference in travel time 
from a scale marked in microseconds. 


Fig 4: Position fixing by the Loran system for two chains with common master station. When the Loran receiver in the 
aircraft has been set to chain 1L1 (as regards carrier and keying frequency), the navigator reads from the electronic clock a 
difference in travel time of 3,700 #sec. He then switches to station pair 1LO and reads 2,900 #sec. The required fix is at 
the point of intersection of the two Loran position lines 1L1 - 3,700 and 1LO - 2,900. (Source : Airways Operation Training 
Bulletin No. 7 (Loran) of the U.S. Department of Commerce, CAA, Washington, D. C., of June 1949). 
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Fig. 5 : Navigator's desk in a Swissair Douglas DC-6B. Extreme left, Loran receiver indicator (weight approx. 35 Ibs.) with 
its cathode ray tube shaded by a rectangular visor (Swissair photo). 


A number of position lines which meet the 
above-mentioned requirements may be seen 
in fig. 4, which also shows the differences in 
travel time. In practice the lines of position 
are not plane hyperbolae but lines of inter- 
section of rotation hyperboloids with the 
earth’s surface 4. Special charts are needed, 
which can either be obtained from the U.S. 
Navy’s Hydrographic Bureau or constructed 
from tables of figures. They show the lines 
of position of the various chains in different 
colours, as a rule at intervals of 20 p sec. 

Normal coverage provided by Loran chains 
over water is 600 nautical miles by day and 
450 nautical miles by night ; over land 70 to 
150 nautical miles by day depending on 
altitude, and 200 nautical miles at night, 
in all four cases using the ground wave. Use 
(at night) of the reflected sky wave again 
gives much better values, namely 1,400 nau- 
tical miles over water and 550 nautical miles 
over land®. Accuracy of position fixes is 
generally better then 1 °%, of distance. 


Navaglobe system 


Although the Federal Telecommunications 
Laboratories, of New York, a_ division 
of the International Telephone and Tele- 
graph Corporation, have been working for some 
ten years on the Navaglobe long-distance 
navigation system and other aids to be inte- 
grated with it, it has not yet been possible 
to recommend this system for world-wide 
introduction. Development continues. 


4 This, of course, applies to all other hyperbolic systems (Decca, 
Gee, Consol). In the Consol system, the curvature of the position 
lines is very moderate because of the short distances between the 
aerials ; the difference between plane and spherical hyperbolae is, 
therefore, negligible. 


5 From the same source as figures for the Consol system : J.A.N.C. 
report of April 1954. The report concludes that accuracy of the 
Loran system is as a rule greater and its liability to static smaller 
than in the Consol system. On the other hand normal range 
(ground wave) of the latter is considerably higher. Both systems 
require special airborne installations and thorough navigational 
training. 
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Navaglobe works on long waves of about 
70 Ke/s with a particularly narrow band 
width (approx. 20 c/s) to reduce interference. 
Each Navaglobe beacon has three directional 
aerials set up in a triangle, with charac- 
teristic progressively shifted by 120° (fig. 6). 
The Navaglobe receiver actuates two inde- 
pendent indicator instruments (fig. 7) in 
the aircraft, one an azimuth meter (left) which 
gives angle @ independently of aircraft head- 
ing a, the other an automatic vadio compass 
(right) which shows relative bearing angle f. 
As the two instruments are subject to dif- 
ferent sources of error, the crew is imme- 
diately notified of any measuring error. 
With the aid of a path selector needle on the 
azimuth meter, it is possible to check on a 
left-right instrument, e.g., ILS cross pointer, 
that a given relative bearing (manual or 
automatic flight) is being maintained. A 
position fix is obtained by taking measure- 
ments on two Navaglobe beacens. 

Stations have a reception coverage of 360° 
and a range of approx. 1,350 nautical miles. 
On this basis it has been calculated that a 
total of 60 beacons on land would suffice to 
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Fig. 6.: Diagram of the American Navaglobe system 
(without distance measuring device). 
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cover the oceans. Needless to say aircraft 
would have to be within reception range of 
two stations at any point. Then another 
15 beacons would be needed to cover the 
continents and the Arctic. 

What accuracy has been obtained in ex- 
perimental operation is not known. The 
system was put on the secret list in 1951, 
but partially released in March 1954 and 
then demonstrated to delegates to I.C.A.O.’s 
Communications Division session on a spe- 
cial flight from Montreal to New York. 
Hence it was not until the spring of 1954 
that I.C.A.O. could recommend an exami- 
nation of Navaglobe’s potential civil appli- 
cations. 


Navarho system 


While Navaglobe seems to have been 
sponsored by the U.S. Navy in particular, 
the U.S. Air Force asked that it be developed 
into Navarho. The term Navarho signifies 
Navaglobe plus Rho (p distance), as the 
system enables both bearing and distance 
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Fig. 7: Navaglobe indicators : Azimuth meter (left) with 
path selector knob and path selector needle ; automatic 
radio compass (right). The latter shows not only aircraft 
heading @ (underneath the 12 o'clock mark) but also relative 
bearing 8 (outer scale) and QDM course (inner scale). 


from the beacon to be measured in the air- 
craft. Unlike the DME system for medium- 
distance navigation, distance is measured not 
by “interrogation” by the aircraft (trans- 
mitter-receiver) but by means of an addi- 
tional (fourth) pulse, transmitted simultane- 
ously by the ground station’s three aerials. 

These aerials are situated at the apices of 
an equilateral triangle with a side of 4,000 ft. 
(approx. 40% of the wavelength). When 
development is complete (in 1956 ?), Navarho 
is expected to have the following perform- 
ance : range 2,000 nautical miles over land, 
2,600 nautical miles over water; bearing 
error 0.5 to 1 degree at 2,000 nautical 
miles ; distance error 1 %*. Fifty Navarho 
stations should suffice to cover the globe. 
Their frequencies presumably lie between 90 
and 110 Ke/s, plus 200 c/s for distance mea- 
suring pulses. 


Dectra system 


Encouraged by the gradual extension of 
the Decca navigation network in western 
Europe’, the British firm of Decca Navigator 
Company Ltd. put forward its new Dectra 
track and range system in the autumn of 
1953. The system is designed to supplement 
the existing or expanded Decca chain net- 
work, used for medium-range navigation, on 


6 Cf. Aviation Week, April 26th, 1954. 


7 Cf. “ Decca Navigation ”, in Interavia No. 4, 1954, pp. 245-246 
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selected longer routes, such as from southern 
France to Athens or from Dakar, French 
West Africa, to Recife, Brazil. Basically, the 
same master stations and/or some of the 
slaves would be used as for the normal Decca 
chains. 

The principle of the projected Dectra 
system is illustrated in diagram form in 
fig. 8. At each end of the route (e.g., Dakar- 
Recife) there is a powerful (50 KW) master 
station with a slave station about 80 miles 
away. Each master station emits continuous 
waves on a given frequency between 84 and 
86 Kce/s, with brief interruptions up to 6 times 
a minute. The slave station transmits brief 
phase-locked synchronized pulses on the 
same frequency, but only during the master’s 
intervals of silence. The relationship between 
frequency /’, (for master and slave) at one 
end of the route and /, (again for master 
and slave) at the other must be such that 
I,—Fl, =f, a whole number common factor 
of F, and F,. This, for example, would be 
true of /’, 85,100 c/s and F, 84,915 c/s, 
as 185 c/s, the difference between the two 
frequencies, goes into /*, 460 times and into 
F, 459 times. 

One master-slave pair at either end thus 
defines the Deccatrack, i.e. a certain number 
of almost straight hyperbolae between master 
and slave, which meet half-way the similar 
hyperbolae from the other end. Tracking 
error is expected to be approx. + 5 miles. 
The two master stations provide the reference 
signals for the Deccarange, which is expected 
to have an accuracy of + 10 miles. 

The aircraft would carry a special receiver 
(weight approx. 70 lbs.) with separate indi- 
cators for Deccatrack and Deccarange. The 
receiver can be combined with a Decca Flight 
Log (55 to 60 lbs.) and with a standard Decca 
receiver (approx. -+- 20 lbs.) for free navigation 
over the continent. One special chart for 
ach route (with scale 20 times as large out- 
side terminal areas) is sufficient. 
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Fig. 8: Diagram of a Dectra track with distance measure- 
ment, for 1,700 nautical miles. Stations M/M’ provide 
position lines up to the middle of the track, and M,/M,’ 
for the other half (Deccatrack). The aircraft's position 
(Deccarange) is obtained by measuring the phase difference 
between the signals from M and M,. 
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In view of the long distance between the 
two master-slave pairs, it may happen in 
certain circumstances that the Deccarange 
signals from the more distant master station 
are not received in the aircraft. So as to 
keep the Deccarange meter and the Flight 
Log “ fed” with pulses even in such condi- 
tions, a high-stability crystal oscillator is 
fitted, which automatically replaces the mis- 
sing second frequency (difference f = F/n). 
The speed of rotation of the Deccarange 
meter and the Flight Log is automatically 
retained. As soon as the receiver again gets 
both signals, the distance estimated in the 
meantime is corrected by means of accurate 
phase comparison measurements. 

Deccatrack Meter, Deccarange Meter and 
Flight Log are to be fitted in the cockpit and 
will thus at all times be accessible to the pilot. 


Delrac system 

In competition with the American Nava- 
globe-Navarho system, still under develop- 
ment, Decca Navigator Company Ltd. also 
proposed early this year a world-wide naviga- 
tion system for aviation and shipping, to 
work on ultra-long waves (from 10 to 
14 Ke/s). The new system is designated 
Delrac (Decca Long Range Area Coverage). 
Once again pairs of phase-locked synchro- 
nized ground stations (master and slave) are 
used which, after phase comparison measure- 
ment in the aircraft, produce hyperbolic posi- 
tion lines. The aircraft’s position is the 
point of intersection of the position lines 
obtained from two pairs and either read 
off from special charts on the basis of Deco- 
meter readings or traced on a Flight Log. 

Master and slave in a Delrac pair are 
750 to 1,000 miles apart. Each pair is 
expected to have a range, even with high 
atmospheric noise, of 3,000 miles, since it 
uses sky waves reflected once or even twice, 
which is also possible during the day. Twelve 
pairs of stations should thus be sufficient 
to cover the whole world, while 21 pairs 
would give a very high degree of reliability 
and accuracy (10 miles in 95 °%, of all cases). 
Fig. 9 shows two different ways of arranging 
three pairs of stations. 

Delrac works on a so-called multiple time 
and frequency system’. The cycle begins with 
the master station emitting a non-directional 
C.W. signal for 4.5 secs. on its basic fre- 
quency (e.g. 10 Ke/s). After this brief 
emission, the same frequency is transmitted 
by the slave station, also for 4.5 secs. The 
master signal, received in the aircraft, serves 


8 From a paper by Lt.Cdr. T. R. Parrish (London) read to the 
Bremen Radio Navigation Conference on May 14th, 1954. 
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Fig. 9: Different ways of arranging three 
pairs of stations (AB, CD, EF) for the VLF 
Delrac navigation system, so as to obtain 


l/ high accuracy in given regions. The base 
’ \ fo D- —_~ line of each pair of stations is 750 to 1,000 
x il miles. 
“' “ 5 





to determine the frequency and phase of a 
quartz-controlled oscillator in the receiver. 
This oscillator continues to operate after the 
master signal has ended. The slave signal is 
then fed by a synchronizing switch to a 
second oscillator, which also continues to 
oscillate after the slave signal ceases. The 
phases of the two oscillators, which both 
work on the same basic frequency, are com- 
pared ; they correspond to the phases of the 
two signals transmitted. The result of the 
comparison is a family of hyperbolic position 
lines of high accuracy and stability, but great 
ambiguity. 

So as to eliminate the ambiguity, master 
and slave stations transmit, after the basic 
signal, on three more frequencies, which give 
comparison wavelengths three, nine and 27 
times as great®. For a basic frequency F = 
10,000 c/s, for example, these three Lane 
Identification frequencies would be Fy = 
F.4/3 = 13,333 c/s, Fg= F.10/9 = 11,111 c/s 
and F F.28/27 = 10,370 c/s. As a Lane 
in the “ fine pattern” measures approx. 
15 km. on the transmitter pair’s base line, 
any ambiguity over at least 27x15 km. 
405 km. is removed by the three-stage 
identification process. A systematic Delrac 
transmission plan would look roughly as 
follows : 


Time (secs) 0 5 10 «15 20 25 


SS 
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SS 
1 
nw 
z 
es 


Master | I ‘ 
Slave | F F, F, Fs; 


Master I] F F, F, F; 
Slave II Fy F F, F, 
Master III Fy, *s —- F fF, 
Slave III F, F, Fs - F 


The same frequencies can thus be used by 
three pairs of stations, so that only 28 fre- 
quencies would be needed for a world-wide 
system of 21 pairs. 


It should finally be noted that in the 
morning and evening hours (local time of the 
two stations) the varying altitudes of the 
ionosphere introduce a certain margin of 
error. During full daylight and at night, 
Decca expects an error of not more than 
0.3 lanes. With suitable distribution of 
transmitter pairs it should be possible to 
guarantee a position accuracy of + 5 miles 
on all airways and major shipping routes 
throughout the world. 


9 Cf. “ Decca Navigation ”, in Interavia No. 4, 1954, pp. 245-246. 


VOLUME IX — N° 6, 1954 








a difference in distance of 


an indicator calibrated in nautical miles. 





“ To balance all fairly, and finally to arrive 
at the best result by the simplest means ”— 
Sadi Carnot: Réflexions sur la Puissance 
Motrice du Feu (1824). 


* 


The choice of a frequency band for dis- 
tance measurement by means of radar re- 
sponder beacons would appear to be primarily 
a technical question. Unhappily, the pres- 
sure of demand for spectrum allocation, 
particularly on the part of television en- 
tertainment services, long ago transferred 
the discussion to the political plane. In the 
immediate post-war period of exuberant 
system planning it was taken for granted 
that the development of equipment and 
aerials in the new band around 1,000 Mc/s 
was only a question of time. The engineers 
were confidently expected to produce in due 
course a light, compact equipment providing 
all the facilities which were so lavishly 
written into the specification, and one suit- 
able for installation in any type of aircraft. 

What was overlooked, as it now appears, 
by all concerned was that, although engineer- 
ing solutions are now at length forthcoming, 
there remains a differential between 200 and 
1,000 Mc/s. The penalty which the operator 
has to pay in size, weight, complexity and 
cost is beginning to become apparent. It 
can now be assessed not so much in relation 
to the war-time 200 Mc/s equipment, but in 
relation to modern apparatus which incor- 
porates or which could incorporate if desired, 
most of the engineering advances which have 
been applied to 1,000 Mc/s equipment. 

For this reason it is not altogether an aca- 
demic exercise to review the balance of technical 
advantage between the two frequency bands. 

Pa 


; The relative problems may be broadly divided 
| into three categories, namely spectfication, 
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Distance Measuring Equipment 
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200 MEGACYCLES OR 1,000 MEGACYCLES ? 


ELECTRONICS 
RADIO LTD., WELWYN GARDEN 
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Aircrajt Distance Measuring Equipment works on the radar principle. It measures the 
distance of the aircraft from the ground station by the travel time of a radio-electric signal trans- 
mitted by the aircrajt, replied to by the ground station on a different frequency and finally received 
again by the aircraft. As the velocity of propagation of radio waves is about 300,000 km/sec, 
150 metres corresponds to a difference in travel time of 
(one microsecond, or one millionth of a second), since both outward and return runs must be 
taken into consideration. The difference in travel time is measured electronically and shown on 
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Although all concerned are agreed on the advantages of DME, there is a divergence of opinion 
on the most suitable frequency jor the system. The Americans, basing their arguments on the 
work of the Federal Telecommunications Laboratories, New York, have from the beginning 
advocated the 1,000 Mc/s band, while the British wish to stick to the 200 Mc/s band which was 
tried and proven during the war. The Americans have meanwhile been joined by the French, 
whose Laboratoire Central de Télécommunications (Paris) is working on the development and 
production of 1,000 Mc/s equipment. In issue No. 6, 1952, Interavia printed a contribution by 
two French writers on the advantages of the 1,000 Mc/s system (cf. “ Distance Measuring Equip- 
ment” by F. Penin and G. Lehmann). It is now the turn of a British high frequency engineer 
from Murphy Radio Ltd., Welwyn Garden City, Hert/ordshire, who argues the merits of 200 Mc/s. 


Iditors. 


circuitry and propagation. Of these, problems 
in the latter two categories arise out of in- 
herent difficulties associated with the fre- 
quency spectrum, but specification problems 
are largely the outcome of such things as 
traffic handling capacity, identification, 
safety measures and the like. These man- 
made, or application difficulties will be dis- 
cussed after the circuit and wave propaga- 
tion problems. 

Circuit difficulties, when divorced from 
those which arise out of a specification which 
is too optimistic, are almost wholly those 
which concern the radio frequency portions 
of the equipment. Here the use of the 200 
megacycle band is in the realm of well 
established practice, with readily available 
techniques of design, manufacture, and main- 


Fig. 2: A Murphy Radio Ltd. distance measuring installa- 
tion (DME Type 1) for the 190-240 Mc/s frequency band. 
Left to right: transmitter-receiver TR 126, DME Meter 
M 131 (marked in nautical miles), control unit DMC 133 for 
up to eight transmitting and receiving channels. With a 
voltage of 28V, the transmitter has a peak power of 800 
Watts ; pulse length 5 microseconds ; repetition rate 200 
c/s ; range 0 to 20 and 0 to 200 nautical miles ; range accu- 
racy + 4%. The installation weighs 33.5 Ibs. and is suitable 
for single-seat aircraft. 
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Fig. 1: Fixed 1,000 Watt pulse repeater beacon built by 
Murphy Radio Ltd. for the 190-240 Mc/s band. The beacon 
responds to any challenge within 12.4 4 sec (corresponding 
distance 1 nautical mile) with a signal lasting 5 y sec, fol- 
lowed by its call sign in morse. Height 6 ft. 10 ins. ; width 
2 ft. 1 in, ; depth 1 ft. 7 ins. ; weight 392 Ibs. ; consumption 
1,000 Watts 230 Volt, 50 c/s current. 


tenance. There is an adequate choice of 
valves for use both in transmitters and 
receivers, simple methods of effecting ade- 
quate frequency selection, a long established 
collection of test and calibrating equipment, 
and a fund of acquired knowledge in dealing 
with problems arising in all three categories. 

In fairness, it must be said that the most 
important aspect of the problem, as seen by 
the designer, is that associated with his par- 
ticular task, and this is the aspect which is 
being stressed here. The user might well 
consider that the increased difficulty of main- 
taining 1,000 megacycles equipment over- 
shadows the design problem. 

Briefly, the main problems associated with 
the design of any radio frequency equipment 
are those of getting adequate power output, 
sensitivity and frequency stability. All of 
these assume greater difficulty in the higher 
frequency range. The yarious factors which 
have to be taken into account, make it neces- 
sary to employ approximately five times as 
much radiated power on 1,000 megacycles as 
on 200 megacycles for the same range per- 
formance. This point is enlarged in the dis- 
cussion on propagation. Amplification is 
more difficult at 1,000 megacycles, and the 
resulting noise factor of a practical receiver 
is certain to be rather worse in the higher 
frequency case. 

The question of frequency stability needs 
a closer examination. From the point of 
view of the design of oscillators the criterion 
of frequency stability is naturally one referred 
to the actual operating frequency, i.e., the 
stability would be expressed in terms of a 
percentage of the operating frequency. This 
would imply, however, that for a given per- 
centage frequency stability, the actual fre- 
quency change experienced would be five 
times greater on 1,000 megacycles as com- 
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pared with that for 200 megacycles. Such a 
concept is wasteful of ether space, and is also 
uneconomical in receiver design, as additional 
valves would be required to cover the cor- 
respondingly wider bandwidth in the re- 
ceivers. Alternatively, for the same separation 
between operating frequencies, the problems 
of stability are five times accentuated. 


To these difficulties are added the problems 
arising out of propagation. The aperture of 
an aerial of a given electrical design depends 
upon the wavelength of operation. Thus, for 
example, although a half wave dipole will 
radiate the same amount of power at any 
frequency, broadly speaking, the voltage 
output it will give when working as a receiver 
in a given field strength is directly propor 
tional to the wavelength. From this follows 
the fact that for a given voltage output from 
a receiving aerial, we must employ five times 
the transmitted power on the high frequency 
band. 

Against this must be offset the fact that 
the aerials are physically smaller in the same 
ratio and it therefore becomes more of a 
practical engineering proposition to design 
multi-element arrays to offset this reduction, 
giving greater power gains in the wanted 
directions. That is to say, the aerials can be 
beamed in elevation, though not, of course, 
in azimuth. Yet again however, this one 
easement is largely dissipated in the com- 
paratively lower noise-factor performance of 
the receivers, and the increased losses in 
cables at the higher frequencies. 

The airborne aerials cannot conveniently 
be “ stacked ”, and one must therefore rest 
content with the attendant decrease in per- 
formance at the airborne end. From the 
point of view of installation, of course, the 
aerials should be easier for 1,000 megacycles, 
being smaller. 

Further difficulties arise, mainly in the 
case of large aircraft. The angles of inci- 
dence at which signals are commonly re- 
ceived are round about zero, depending very 
largely on particular installations and on 
aircraft attitude. The fact that this angle 


Lhe Mind of Mr. Reader 


Dear Sirs, 

As an avid reader of your fascinating maga- 
zine (I work for Northrop Aircraft, Inc., 
Hawthorne, Calif.) I noticed that only infre- 
quently do you offer material from “the 
lighter side” to your wide circle of readers 
... [am sure such lighter material interspersed 
in the generally more serious treaties of your 
magazine would produce a smile among many 
of your readers, and a smile in these trouble- 
some days should be worth a great deal. 
Hawthorne, Professor Hugo GABRIEL 
California. Research Engineer “A” 

Northrop Aircraft, Inc. 
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is small, combined with the relatively large 
surface of the aircraft associated with the 
antenna, gives rise to diffraction patterns in 
received and transmitted signals. These 
patterns can cause very severe gaps in the 
polar diagrams on the high frequency band, 
and it has been suggested that the use of 


either two or three antennae will be neces- 
sary to overcome the trouble. <As_ these 
antennae would have to be separately 


mounted in diverse positions to secure maxi- 
mum advantage, the installation problem is 
once more rendered just as difficult as in the 
200 megacycle case. The provision of auto- 
matic mechanisms to select transmitter 
and receiver antennae for optimum perfor- 
mance for a given aircraft attitude is a problem 
which is certainly capable of solution, but 
in so far as it is required only at the higher 
frequency, it is bound to increase the margin 
of complexity and to decrease the reliability 
of operation. 


Finally, we come to difficulties arising out 
of specification. The specification for an 
international system was laid down at the 
end of World War II. This was based largely 
upon very high estimated traffic densities, 
upon ideas of safety, rated very high, and 
operating intelligence, rated rather low. 
These three factors of traffic, safety, and 
operation, seem to be in a large measure the 
main factors contributing to the complexity 
of design of an equipment attempting to 
meet the specification proposed. 

Thus the band allocated for 1,000 mega- 
cycles, together with pulse moding, provided 
an enormous number of channels, which 
could not possibly be confused. Coding was 
added, with the intention of still further 
reducing the possibility of confusion. In 
short the very best was hardly good enough. 
This ideal should be compared with the 
actuality existing on the lower frequency 
band. In this case the number of r.f. channels 
available is smaller. The number used, or 
necessary on most routes, is smaller still. In 
fact, the need for a large number of discrete 
channels only arises in the case of a large 
number of short routes in the same area. 


Dear Sir, 

; [ have worked for Luftag, Cologne since 
April 1st and am at present with the second 
group of German pilots (eight) on a refresher 
course in England. The first four are just 
taking their last examinations and will shortly 
be going back. You can imagine how pleased 
I am to be back in the flying business. We shall 
have our licences in about 5 to 6 months and 
hope that by that time a German airline will be 
a reality. This, of course, is only a hope. 
It may quite well be that we shall have to 
wait until next year. 

The school here is 
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This is seen largely to be the problem in the 
United States but not to the same extent 


elsewhere. Whatever the opinions on this 
matter, however, it is certain that the pro- 
blem of complexity is eased by allowing 
more ether space per channel, and conse- 
quently fewer channels in the available 
band. 


Similar arguments can be made for not 
having pulse moding as an additional chan- 
nelling system. The radiation of a single 
pulse is always simpler than that of many. 
This may seem obvious, as is also the corres- 
ponding receiving problem, but the main 
force of the arguments for channelling, 
moding and coding all combined depend 
upon the very high traffic densities men- 
tioned above. If the densities are lower, 
then simpler systems can be devised to give 
the same freedom from possible confusion. 
The urgent need for reliable distance measure- 
ment at a range of at least 200 nautical 
miles is felt most acutely in the operation of 
turbine engined aircraft over main trunk 
routes, where economical operation depends 
on the maintenance of high altitude cruising, 
with the attendant fuel economy, for the 
longest possible part of each stage. It is on 
these routes where the number of beacons 
required and the need for elaborate coding 
facilities will be lowest. 


To sum up, equipment is available now 
for use in the 200 megacycles band, which, 
for an overall installed weight in an aircraft 
(excluding antennae) of 34-55 Ibs., a volume 
equivalent to 1.5 cu. ft., at a cost of approxi- 
mately £450 (again excluding antennae) will 
give a range of up to 250 nautical miles for 
both Distance Measuring and Homing facili- 
ties. There is, as yet, no evidence that 
equipment operating in the 1,000 megacycle 
band can give an equivalent performance 
for a penalty less than twice the weight and 
size and several times the cost. Under these 
circumstances there is a strong case for the re- 
examination of frequency allocation policy in 
the band 200-250 Mc/s. 


good instructors and good training methods. 
Board and lodging are also in order... 

I have been a regular subscriber to the 
German edition of Interavia Review for many 
years. The last issue I brought with me from 
Germany was No. 4, “ Fighting the Weather ”. 
This issue is very instructive. As we speak 
only English here, and I wish to perfect my 
knowledge of this language, I should like to 
have a second copy, in English, sent to me 
here for the time being, beginning with No. 4. 
Air Service Training Ltd., 

Hamble, Nr. Southampton, 
England. Gerhaid WASSERKAMPF 
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C.E.D. e N.A.T.O.: Comunita Europea di 
Difesa e Comunita Atlantica (2nd edition). 
— No. 33 in the series issued by the Italian 
Air Staff, Rome, 1954 (288 pages; tables ; 
Italian). 


With painstaking thoroughness the authors 
have combed every conceivable document, so 
as to present a clear and comprehensive picture 
of the history and structure of the European 
Defence Community and the North Atlantic 
Treaty Organization. Council of Europe, Euro- 
pean Coal and Steel Union... no organization 
in any way connected with E.D.C. and N.A.T.O, 
has been overlooked. There is also an appendix 
with the most important data on other inter- 


national organizations and institutes. An 
extremely useful book... to which the same 
applies as was said in IJntevavia No. 1, 1954 


on No. 29 of this series (““ ONU ed altre organiz- 
if the Italian Air 


zazioni internazionali ’’) : 
Staff could have it translated into several 
other languages, it would render valuable 


service to world aviation. He. 


Conditions of Employment in International Civil 
Aviation. — By Captain Jacob Schenkman. 
Issued by the International Labour Office, 
Geneva, 1954. (27 pages; English; 15 cents 
or 9d.). 

There is undoubtedly urgent need for a 
thorough ventilation of employment problems 
in international air transport, as is shown by 
the protracted and costly strikes of flying and 
non-flying personnel in the United States, 
France and elsewhere. This booklet, by a 
young air force captain who is preparing for a 
diplomatic career at Geneva’s Institut Univer- 
sitaire de Hautes Etudes Internationales, raises 
no claim to exhaustiveness. It merely sets 
forth the problem for discussion, with references 
in telegraphic style to all basic practical and 
theoretical questions, such as training, working 
hours, pay, legislation, social insurance, trade 
unions, etc. He. 


Guia del piloto. Published by the Royal Aero 
Club of Spain, Madrid, 1953-54 (98 pages ; 
Spanish ; price 112 pesetas). 

This pocket-size loose-leaf pilot’s guide is 
a collection of sheets containing all essential 
information for flight over Spain and her 
African territories. It uses I.C.A.O. termino- 
logy and is classified in sections, sub-sections 
and pages, each of which gives the date of 
publication to enable the collection to be kept 
up-to-date. 

Main sections are: General (covering defini- 
tions of terms, abbreviations, a brief aeronau- 
tical glossary in Spanish, French, English and 
Portuguese, the most usual Q code groups, 
phonetic alphabet, conversion factors, etc.), 
Airports (AGA), Accidents (AIG), Airworthiness 
(AIR), Information (AIS), Communications 
(COM), Aeronautical charts (MAP), Meteoro- 
logy (MET), Operations (OPS), Personnel 
(PEL), Control (RAC), Search and Rescue 
(SAR) and Facilitation (FAL). 

Each section has a different coloured margin 
to facilitate identification. 

To sum up, the Royal Aero Club of Spain 
has rendered a valuable service to pilots wish- 
ing to fly over Spain. Sa. 
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Les sans-culottes de lair. By General Martial 
Valin and Francois Sommer, Robert Laffont, 
Paris, 1954. (252 pages; photographs ; 
French ; 600 francs). 

The wartime history of a Free French squa- 
dron which, after training in England, fought 
in the Sahara, Abyssinia, Libya, France and 
Germany, would in itself be nothing outstand- 
ing. There has been such a flood of memoirs 
that readers might be reluctant to tackle this 
250-page volume if it contained nothing more 
than a “ war diary”. But “ Les sans-culottes 
de lair” deals with an extremely interesting 
subject which has hitherto been neglected, the 
employment of ground attack air units. The 
authors, General Martial Valin, Commander- 
in-Chief of the Free French Air Force, and 
Francois Sommer, pilot in the “ Lorraine ” 


Squadron, have succeeded in presenting a 
vivid picture of the problems confronting 


ground attack units, with examples from prac- 
tical experience: attacks on friendly ground 
forces that had already occupied enemy air 
bases ; questions of conscience, e.g., whether 
an enemy locomotive depot in the middle of 
a small French town should be bombed ; diffi- 
culties of low-level operations at night etc. 

The book is written in novelistic form. He. 


Antoine de Saint-Exupéry. Written and pub- 
lished by General Pierre Paquier, Paris, 1954. 
(116 pages; French). 

Yet another book on Saint-Exupéry... but 
this time by an author who is really in a 
position to give new and interesting sidelights, 
General Paquier belongs to the congenial breed 
of French officers who take literary culture as 
a matter of course. As press chief at the 
French Air Ministry before the war he got 
to know Saint-Exupéry as man to man. Yet 
his book is not one of the countless biographies 
“by one who knew him”, but a collection of 
essays, written to commemorate the tenth 
anniversary of Saint-Exupéry’s death on July 
31st, 1944. In them he presents Saint-Exupéry 
in his own words, with just here and there 
a comment to protect him from the insensitive 
interpreter. He. 


Fallschirmjadger (French title 
“ Béret Rouge ”). By Serge Vaculik : trans- 
lated into German by Eduard Thorsch. 
Verlag Alfred Scherz, Berne 1953. 263 pages. 


Abenteuer als 


Wartime reminiscences by a Czech who 
joined the French Resistance Movement as 
a parachutist Good reading for those 
who can still take war books and have strong 


nerves. The French original was awarded the 
“Prix aviateur”—the prize for aviation 
literature. He. 


Der Pilot der Kénigin (English title “In the 
Wet”) by Nevil Shute; translated into 
German by Rudolf Frank. Steinberg-Verlag, 
Zurich 1953. 285 pages. 


Novel by the well-known Australian writer, 
Nevil Shute, published at the time of the 
Coronation of Queen Elizabeth II, and des- 
cribing the “experiences” of the Queen’s 
pilot from 1953 to 1978. Plenty to interest the 
aviation reader. He. 


INTERAZAVIA 





Fliegen in unserer Zeit. — Neue Flugzeugan- 


triebe und neue Flugzeuge. By C. W. Vogel- 
sang. Verlag Hans F. Menck, Frankfurt, 
1953. (160 pages ; 143 illustrations ; German ; 
price DM 12.80). 


Turbojets, propeller turbines, ramjets and 
rockets give today’s aircraft such performance 
as was considered out of reach a few years ago. 
C. W. Vogelsang, well-known as a writer of 
widely-read handbooks on aero engines, here 
provides a richly illustrated description of 
modern aircraft power plants and the aircraft 
fitted with them. Written in easily readable 
form, the book is addressed not only to the 
expert, but also to every interested layman. 

Ba. 


Kleinst-Motoren und Triebwerke fiir den Modell- 
bauer by J. van Hattum and E. Kreulen ; 


translated and enlarged by Hans A. Pfeil. 
Otto Maier Verlag, Ravensburg 1954. (128 


pages, 47 drawings and 16 photos ; German ; 
price DM 9.50 bound, DM 8 paper back). 


Miniature engines for ship, car and aircraft 
models have become very popular in recent 
years. They have played an important part 
in the tremendous advance enjoyed by model- 
building in many countries. To be able to 
handle these relatively sensitive motors, how- 
ever, the owner must be acquainted with the 
necessary operating and maintenance instruc- 
tions. Many amateurs have hitherto waited 
in vain for a suitable handbook. 

To save young enthusiasts from disappoint- 
ment and unnecessary expense, a group of 
international model specialists have collected 
together their long experience in this book. 
They begin with the basic principles of minia- 
ture engines, discuss in readily understandable 
form the system and operation of petrol engines, 
spark plug engines, miniature jets and model 
rockets, with numberless diagrams and cut- 
away drawings. Special chapters deal with 
fuels for miniature engines, a particularly 
delicate problem, and operation, care and main- 
tenance of the various engine types. Ba. 


Books received 


Aiv Touring Guide to Europe 1954, published 
by Royal Aero Club Aviation Centre, London. 


* 


Publications of the International Civil Aviation 
Organization :—Published by _ I.C.A.O. : (in 
English, French and Spanish), Montreal, 1953 : 

North Atlantic Trial of an Augmented Programme 
of upper Air Observations. — ICAO-Circular 
35-AN/30. 

Legal Committee, Ninth Session in Rio de 


Janeiro, August 25th to September 12th, 
1953, Vols. 1 and 2.—Doc. 7450-LC/136. 


Manual of Airport and Air Navigation Facility 
Tariffs, 2nd edition (January 1st, 1954).— 
Doc, 7100-AT/707. 

International Airport Charges, April 1954 edi- 
tion.—Doc. 7462-C/870. 

ok 

International Aiy Transport Association.—Re- 
port on Technical Conference, Puerto Rico, 
April 1953.—Helicopter Operation and Design 
Requirements. 


Correction: The article entitled ‘ Medium- 
Range Airliners " in Interavia No. 5, 1954 gave 
two pictures at the top of p. 278 captioned, by 
error, CASA 201 Alcotan and CASA 202 
Halcén. Both pictures in fact show the Halcén. 
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ALITALIA 


with pressurized, sound-proofed, 
air-conditioned cabin 





Cruising speed 
320 m. p. h. 










































































Lounge chairs 


Sleepers 


From ROME to BUENOS AIRES 


via Lisbon-Rio de Janeiro-Sao Paulo 
in 28 FLYING HOURS 


Information and reservations from your own travel agency 


" ALITALIA 


MILAN : 6, Via G. Verdi 
Tel. 877.10 


ROME : 15, Via L. Bissolati 
Tel. 470.242 


Photo credits : 


Front cover: W. Mahrer, Geneva ; pp. 343-353: Interavia records ; pp. 354-355: 
Swissair (1), Interavia records (4) ; pp. 357-360: factory photos ; p. 361: Inter 
avia records ; pp. 362-363 : Ceylon Government Tourist Bureau (4), B.O.A.C. (2) ; 
pp. 364-369: author; p. 369: factory photos (2); pp. 370-371: British Crown 
Copyright ; pp. 372-373: San Remo Tourist Office (1), factory photos (5), Inter 
avia records (2); p. 374: ATP (6), Photopress (4), La Tribune de Genéve (1), 


Interavia (1) ; pp. 375-378: CAA (1), Swissair (1), Decca (2), Interavia records 


(5) ; pp. 379-380: factory photos 














Etablissements Jean Turck (S.A.R.L.) 


19, rue de la Gare - CACHAN (Seine) - Telephone : ALEsia 31-80 - FRANCE 


Remote control and measuring equipment 


Radio command systems (Radio -Télé- Commande) 
for continuous operation of a control surface or step-by-step 
control, with protective casing and wiring in series. 


Measurement transmitters (Radio -Télé- Mesure) 
for simultaneous transmission of 6 values with 1% margin of error ; 
coloured graphic recording ; 
electronic pick-ups for temperature, pressure, etc. 


Detectors and transmitters for infra-red rays ; 
glow discharge tubes ; miniature lamps ; flashing lamps ; detectors ; thermo 
elements ; selective photo-electric cells. 











OFFICINE DI POMIGLIANO PER COSTRUZIONI AERONAUTICHE E FERROVIARIE 





AERFER 


Head Office in Naples — Production plant at Pomigliano d’Arco 


AIRCRAFT CONSTRUCTION 


Aircraft, spares and reconditioning 
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( ONDENSATEUR AU POLYSTYRENE - POLYSTYREN-KONDENSATOR — POLYSTYRENE-CAPACITORS - CONDENSADOR DE POLISTIRENO 
= Angle de pertes diélectriques a 
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Loss angle at B00H2 20°C 
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100 V- 20°C 
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LECLANCHE S.A. YVERDON 
ate . SCHWEIZ SWITZERLAND “SUIZA 








SOCIETE D'OPTIQUE, DE MECANIQUE, 
D'ELECTRICITE ET DE RADIO 


O.M.E.R.A. 


ELECTRONIC EQUIPMENT 
PRECISION OPTICS AND MECHANICS 





Electronic voltage regulators 


Modern aircraft manufacture and modern air navigation require elec- 
trical equipment working on a constant voltage. 

ELMAG electronic voltage — provide the rational solution 
to the problem of instant p tion of variations. 

They are designed for use : 





Airborne VHF transmitter-receivers 
- 5-52 
In factories : — for current supply to high or low frequency heat SARAM - 5-5 
treatment ovens, welding equipment, spectographs, etc. 
P . ‘ amera-gun 
At airports : — for current supply to transmitters, receivers and radar C eed 


equipment. SEPHOT - Type 20 


French and foreign patents - BERNARDIN System 


50 and 60 c/s regulators 
Single-phase from 2 to 35 KVA 
Three-phase from 15 to 100 KVA 


GEORGIN & Cie 


71, RUE DESNOUETTES 
TEL. LEC. 54.35 - PARIS XV Rectifiers 


Cameras 
SEPHOT - Type 10 and Type 11 





Electronic regulators for alternating current 49, rue FERDINAND-BERTHOUD 
ARGENTEUIL (S.-&-O.) 
TELEPHONE: ARGENTEUIL 04-68 and 18-88 























POTEZ f5 


GROUND SUPPORT AIRCRAFT 
450 H.P. POTEZ 8D ENGINE 


SOCIETE pes AVIONS er MOTEURS HENRY POTEZ 


Kléber 27-83 46, avenue Kléber, PARIS XVIie POTEZAERO-PARIS 

















LIGHT METAL DEEP DRAWING PRESSES 


= Double and Treble Acting 

















QUICK ACTING, WITH 
PATENTED B.v.H. 
BLANKHOLDER AND 
REVERSIBLE DRIVE 


== ry 
MODERATE 
PRICES. 

SHORT TIMES OF 
DELIVERY 


























NIEDERRHEINISCHE MASCHINENFABRIK 


BECKER & VAN HULLEN 


KREFELD + TEL. 28131 + TELEPR. 0853827 » TELEGR. BEKHUELLE 
AGENCIES IN ALL COUNTRIES 





Have you thought 


ABOUT REINFORCED PLASTICS, WOVEN GLASS... 


THE VAUTOUR HAS 8 MAJOR FAIRINGS 
IN TEXTIGLASS ARMOURED PLASTIC 


7 



















..whenever you have to 
make shaped parts, of an 
dimensions, in large or small 
quantities. 


You will find : 
the mechanical peopestios of 
metals (11,000 to 85; Ibs/sq. 
in,), 
the chemical qualities 
of plastics, A 
electric insulation, 
non-corroding. 


TEXTIGLASS, makers of glass fibre 
for reinforcing plastics, are at 
your disposal for advice on your 
problem. 


te yy 
extiglass 


s. a. PIERRE GENIN «¢ ce 
44, Rue Paul Valéry, PARIS 16° 
Téléph. PAS. 13-91 (3 lignes) 















JAYBERT 


*& LITERATURE |. A. AND 
SAMPLES ON REQUEST 
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Design 
Research 
Prototypes 




















Electronics - Telecommunications 
Radio control - Remote control - Radar 
Radio navigation - Electronic tubes 







Laboratoire Central de Teléecommunications 


46, AVENUE DE BRETEUIL, 46 
PARIS -7¢ 
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FDITIONS 
BRUNIER 




































Here's why it’s smart to fly 


Lad LINEE AEREE ITALIANE 
—=—S 


from Italy to: Egypt - France - Germany - 
Greece - Ireland — Israel —- Spain — Switzerland 
- Tunis - Turkey - U.S.A. and v.v. 


Dependable Douglas DC-6's and Convair 
Liners with pressurized cabins for your com- 
fort at fair-weather altitudes. 


DE LUXE and TOURIST CLASS SERVICES 


FINEST PLANES 
FASTEST SERVICES 
THE MOST EXPERIENCED CREWS 


See your Travel Agent or 


ka? 
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hn sume. Swissair | MCL LE SEER C TIES 















The low weight and small bulk of Andyar batteries have made it 
possible to supply the Dauvin & Couston glider with sufficient power 
for an endurance of more than 100 hours. Andyar batteries also greatly 
contributed towards the magnificent performance of the two sailplanes 
which recently beat the world endurance record for two-seat gliders. 




















20 bis RUE LOUIS-PHILIPPE. NEUILLY-SUR-SEINE. TEL. MAILLOT 40-21 
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BORDES(BP) 
FRANCE 


TEL: PAU 49:31 




















AIRCRAFT SY 
POWER PLANT 


SPECIAL MISSILES 





SOCIETE FRANGAISE DOD’ ETUDES ET DE CONSTRUCTIONS 
DE MATERIELS AERONAUTIQUES SPECIAUX 


12418,Rue Béranger 
CHATILLON-5/s:BAGNEUX 
Gj __ 


Tet. ALESIA 57-40 





AVIATION 


PLUGS AND 
SOCKETS to 


FRENCH 

eatmoours BRITISH 
oeMaNe AMERICAN 

n cieanat 


SOLU EIVNU RT 


SOCIETE ANONYME AU CAPITAL DE 100000.000 DE FRANCS 
9 413, RUE DU GENERAL GALLIENI 
BILLANCOURT (SEINE 
TEL.: MOLitor 67-20 














1955 Edition 


DIRECTORY 
OF WORLD AVIATION 


last published 1939 


Ready October 1954 - approx. 1,200 pages - Price: Fr. 50.— 


Too good to miss ! 
Only complete aviation reference book 
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“Condi” 


International 


OL 


The part of Bendix in the technical progress of 
aviation is vast and varied. Because Bendix has always 
anticipated aviation’s next advance, every plane that 
flies, in some way, relies on Bendix Creative Engi- 
neering. 

Bendix weather instruments provide the vital 
data for flight plans. Bendix filters guard the 
fuel used by engines equipped with Bendix 
starters, generators, ignition and fuel systems. 
Bendix automatic pilots, instruments, radio, 

actuating mechanisms, and other scientific devices sur- 
round planes with safety and guide them to port. 


Bendix is first in fuel metering systems for jets, 
ram jets and turbo-prop engines—a leader in landing 
gear—the world’s largest producer of Aviation Instru- 
ments and Accessories—the standard of major airlines 


in radio and other electronic equipment. 


When you see the name “Bendix Aviation Corpora- 
tion” on any product, you can buy that product with 
complete assurance that it is the final word in creative 


engineering and the last word in quality. 


Bendix 
International 


Division of 
Bendix Aviation Corporation g Niwas 
205 East 42nd Street, 
New York 17, N.Y., U.S.A. 
Cable “‘Bendixint" N.Y. 
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(R.R. Nene turbojet) 
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